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East Grand Forks, Phase 1 Levees EG-PH1

SECTI ON 02220

DEMCLI TI ON
04/ 01

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ENG NEERI NG MANUALS ( EM)

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requi renents Manua

1.2 GENERAL REQUI REMENTS

The work includes denplition, salvage of identified items and nmaterial s,
and renmoval of resulting rubbish and debris. Rubbish and debris shall be
renoved fromproject site daily, unless otherw se directed, to avoid
accumul ation at the denplition site. Materials that cannot be renoved
daily shall be stored in areas specified by the Contracting Oficer. In
the interest of occupational safety and health, the work shall be perforned
in accordance with EM 385-1-1, Section 23, Denolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possi bl e; salvaged itens and naterials shall be disposed of
as specified.

1.3 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with SECTI ON 01330: SUBM TTAL
PROCEDURES:

SD- 08 Statenents
Work Pl an; GA.

The procedures proposed for the acconplishnment of the work. The procedures
shal | provide for safe conduct of the work, including procedures and

net hods to provi de necessary supports, lateral bracing and shoring when
required, careful renoval and disposition of materials specified to be

sal vaged, protection of property which is to remai n undi sturbed,

coordi nation with other work in progress, and tinely disconnection of
utility services. The procedures shall include a detail ed description of

t he nmet hods and equi prent to be used for each operation, and the sequence
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East Grand Forks, Phase 1 Levees EG-PH1

of operations in accordance with EM 385-1-1

1.4 DUST CONTROL

The amount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water wll
not be permtted when it will result in, or create, hazardous or

obj ectionabl e conditions such as ice, flooding and pollution

1.5 PROTECTI ON
1.5.1 Prot ecti on of Personne

During the denolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take i nmedi ate action to
protect all personnel working in and around the denplition site. No area,
section, or conponent of floors, roofs, walls, columms, pilasters, or other
structural elenent will be allowed to be |left standing wi thout sufficient
braci ng, shoring, or lateral support to prevent collapse or failure while
wor knmen renmove debris or performother work in the i mediate area

1.5.2 Protection of Structures

Fl oors, roofs, walls, columms, pilasters, and other structural conponents
that are designed and constructed to stand wi thout |ateral support or
shoring, and are deternined to be in stable condition, shall remain
standi ng wi t hout additional bracing, shoring, of l|lateral support unti
denol i shed, unless directed otherwi se by the Contracting Oficer. The
Contractor shall ensure that no elenents determined to be unstable are |eft
unsupported and shall be responsible for placing and securing bracing,
shoring, or lateral supports as nay be required as a result of any cutting,
renoval, or denolition work perforned under this contract.

1.5.3 Protection of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to deternine the extent of the
work. The Contractor shall take necessary precautions to avoid danmage to
existing itens to renain in place or be reused; any damaged itenms shall be
repaired or replaced as approved by the Contracting Oficer. The
Contractor shall coordinate the work of this section with all other work
and shall construct and mai ntain shoring, bracing, and supports as
required. The Contractor shall ensure that structural elenents are not
over| oaded and shall be responsible for increasing structural supports or
addi ng new supports as may be required as a result of any cutting, renoval,
or denpolition work perforned under this contract.

1.5. 4 Protection Fromthe Wat her

Sal vageabl e naterials and equi pnment shall be protected fromthe weat her at
all tines.
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East Grand Forks, Phase 1 Levees EG-PH1

1

5.5 Protecti on of Trees

Trees within the project site which mght be damaged during denolition, and
which are indicated by the Contracting Officer to be left in place, shal

be protected by a 4 foot high fence as specified in SECTI ON 01000: GENERAL.
Any tree designated to remain that is damaged during the work under this
contract shall be replaced in kind or as approved by the Contracting
Oficer.

.5.6 Envi ronmental Protection

The work shall conply with the requirenments of SECTION 01410: ENVI RONVENTAL
PROTECTI ON

.6 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.

.7 USE OF EXPLOSI VES

Use of explosives will not be permtted.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTI ON

3.

1 EXI STI NG STRUCTURES

Exi sting structures indicated on plans to be renoved shall be renmoved. The
| ocation and approxi mate plan di nension of the principal itens to be
renmoved are listed in Table A attached at the end of this Section. 1In
general, mnor structures are not shown and the Contractor is expected to
exam ne the work site, prior to bidding to determ ne the character and
extent of such structures. All above ground structures, not |isted
separately at the end of this section and required to be renoved to
construct the permanent features shall be renpbved as part of the work to
whi ch the renoval pertains. Renpval of structures, not shown or specified
for renoval, for the convenience of the Contractor will be subject to
approval .

Interior walls, other than retaining walls and partitions, shall be renoved
to 10.0 feet bel ow grade. Basenent slabs, foundations, and niscellaneous
debris fromsites where hones have previously been renmoved shall be renpved
as specified in SECTION 02300 EARTHWORK. Streets and parking | ot pavenent
and base courses, sidewal ks, curbs, gutters, driveways, and street |ight
bases shall be renmoved as indicated.

Abandoned water nains, stormand sanitary sewer lines and other utilities
that go through or under the | evees shall be removed in their entirety
within the [ evee prism unless otherwi se shown, and plugged or capped
outside of the I evee prismas specified below. Abandoned water nains,
stormand sanitary sewer lines and other utilities outside of the |evee
footprint may be plugged by filling with sand or grout and capped or
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East Grand Forks, Phase 1 Levees EG-PH1

renoved as indicated or as approved by the Contracting O ficer. The water
mai n, stormand sanitary sewer plugs shall be inspected and approved by the
City of East Grand Forks Utility Departnent prior to backfilling. The
contact at the City is Mark Kotbra, (218) 773-1313.

3.2 UTI LI TI ES

When utility lines are encountered that are not indicated on the draw ngs,
the Contracting Officer shall be notified prior to further work in that
ar ea.

3.2.1 Uility Services

Uility services are not indicated on the drawi ngs. Services have been
abandoned from honmes that have been renpved, however the services of honmes
have typically not been renoved. The Contractor will encounter utility
servi ces of hones that have been renobved while performng the work of this
contract. The Contractor shall renpve services as specified in Paragraph
Exi sting Structures.

3.3 FI LLI NG

Hol es, open basenments and ot her hazardous openings shall be filled in
accordance wi th SECTI ON 02300: EARTHWORK.

3.4 DI SPCSI TI ON OF MATERI AL

Title to material and equi pnent to be denvolished, except sal vage and
historical itens, is vested in the Contractor upon receipt of notice to
proceed. The Governnent will not be responsible for the condition, |oss or
damage to such property after notice to proceed.

3.4.1 Sal vageabl e Itens and Materi al

Contractor shall salvage itens and material to the naxi mnum extent possible.

Hydrants, |ight posts and lights, and park shelters to be renoved shall be
sal vaged and renmain the property of the City of East Grand Forks. Sal vaged
hydrants and |ight posts shall be delivered to the City of East G and Forks
Water and Light Departnent at a site to be determned within the Gty of
East Grand Forks. Renpved park shelters shall be di sassenbl ed, sal vaged,
and stockpiled on site out of the way of construction operations, for
reinstallation by others in the future.

3.4.1.1 Mat eri al Sal vaged for the Contractor
Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting O ficer and shall be renoved fromthe project site before
conpletion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

3.4.1.2 Itens Sal vaged for Reuse
Sal vaged itens to be reused shall be renoved and delivered or stockpiled in

a manner to prevent damage and protect from danage while in storage. The
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East Grand Forks, Phase 1 Levees EG-PHL
Contractor will not be responsible for salvaged itens after delivery or
st ockpi |l i ng.

3.4.2 Unsal vageabl e Materi al
Concrete, masonry, and other nonconbustible material, except concrete
permtted to remain in place, shall be disposed off-site at a site sel ected
by the Contractor.

3.5 CLEAN UP
Debris and rubbish shall be rermoved from basenment and sinilar excavations.
Debris shall be renpbved and transported in a nmanner that prevents spillage
on streets or adjacent areas. Local regulations regardi ng hauling and
di sposal shall apply.

3.6 PAVEMENTS

Exi sting pavenents designated for renpval shall be saw cut and renoved in
accordance with the details shown on the draw ngs.

-- End of Section --
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East Grand Forks, Phase 1 Levees

SCHEDULE OF STRUCTURES TO BE REMOVED

Appr ox.
Locati on

Station(s) O fset
Bi t um nous Pavenent

D55+00-
D57+69

12th Street
12th Street

8th Avenue

10th Street NwW
10th Street NwW
Sher | ock Park
St or m Sewer
D66+50

D66+50

D66+50

D66+50

D90+50

D91+80

D92+00

D103+50

Profile Station 0+00
(Dwg. 64/232)

Concrete Curb and CGutter

12th Street

TABLE A

REACH 1

Item
Structure

Dri veways
Dri veways
Dri veways
Roadway

Roadway

Pl ug 42" RCP
Pl ug 33" RCP
Manhol e
33" RCP
48" RCP
Pl ug 48" RCP
Cul vert
30" PVC

30" VCP Qutl et

Curb and CGutter
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19733
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3405

2145

14954

48240
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200
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East Grand Forks, Phase 1 Levees

TABLE A
SCHEDULE OF STRUCTURES TO BE REMOVED
REACH 1
Appr ox.
Locati on Item
Station(s) O fset Structure
Concrete Sidewal k
12th Street North Side
12th Street Sout h Side

8th Avenue

10th Street

Aggr egat e Surfacing

Al'l ey between 12th Street and Hwy 2

Dri veways between 12th Street and Hw 2

Bui | di ngs/ Structures

Sher | ock Park 5 Park Shelter structures
Wat er Line
D84+50 6" Cast lron Pipe

Sani tary Sewer

4th St. NW(Profile Sani tary Sewer
Station 7+78, 64/230A)

Profile Sta. 20+35 Sani tary Sewer
(Dng. 64/231)
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East Grand Forks, Phase 1 Levees EG-PH1

TABLE A
SCHEDULE OF STRUCTURES TO BE REMOVED

REACH 2
Appr ox.
Locati on I tem
Station(s) O fset Structure Qy. Uni t
St or m Sewer :
126450 253" R 24" RCP Flared End Section 1 EA
126+35 308" R-338" R 24" CwWP 30 LF
126+50 140" R-255'" R 24" RCP 115 LF
126+45- Concrete Drai nage Structure
126+59 45" L-52'L 14" x 7' x 17' deep 1 EA
126+15-
126+45 10" L-45" L 24" RCP 55 LF
126+20-
126+60 65" L-55' L 24" RCP 30 LF
126+50 45' L-140" R 24" RCP 185 LF
Bi t um nous Pavenent
126+60 325" R 670" Bi ke Path 6300 SF
126+20-
127+20 80" L-105" L Road 2575 SF
Concrete Curb and CGutter
126+20-
127+20 80" L Curb and CGutter 115 LF
Concrete Pavenent
126+40-
127+20 75" L-80" L Concrete Pavenent 400 SF
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East Grand Forks, Phase 1 Levees

SCHEDULE OF STRUCTURES TO BE REMOVED

Appr ox.

Locati on

Station(s) O fset
Sani tary Sewer

40+55 120" L
41+30 140" L
42+50 130" L
40+60-

42+90 120" L-130
40+85 20" L
43+20 10" R
40+85-

46+00 200 L - 5
46+00-

49+80 10" R-100
46+70 10" R
46+90 10" L
47+45-

48+10 55' R 60
47+40-

48+10 95' R 25
48+10 25" L
55+05 5 R
55+05 105" L- 5'
55+05-

56+15 5" R 95
210+15 10" L
210+15-
214+20 10" L
214+20-
215+80 15" L- 5

R

TABLE A
REACH 3
Item
Structure
Manhol e

Manhol e

Manhol e

8" Vitrified day Pipe
Manhol e

Manhol e

8" Vitrified day Pipe

8" PVC Pi pe
Manhol e

Manhol e

12" For cenui n

8" PVC Pi pe
Manhol e

Manhol e

Pi pe (size and type unknown)

Pi pe (size and type unknown)

Manhol e

8" Vitrified day Pipe

8" Vitrified day Pipe
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East Grand Forks, Phase 1 Levees EG-PH1

TABLE A
SCHEDULE OF STRUCTURES TO BE REMOVED
REACH 3
Appr ox.
Locati on Item
Station(s) O fset Structure Qy. Uni t
Sanitary Sewer-Conti nued
215490 15" R Manhol e 1 EA
217+45 o' Manhol e 1 EA
215+70-
217+45 45" R-0' Pi pe (size and type unknown) 210 LF
217+45 0'-40" R Pi pe (size and type unknown) 40 LF
214+20-
215+75 0} 6" Cast lron Pipe 155 LF
St or m Sewer
41+00 145' L Manhol e 1 EA
41+00 250" L Manhol e 1 EA
41+00 250" L - 150' L 12" RCP 35 LF
41+50 145" L Cat ch Basin 1 EA
41+50 115" L Manhol e 1 EA
41+00-
41+50 150' L-115" L 12" RCP 185 LF
47+45 170" R Reconnect Catch Basin 1 EA
49+25 85" R Reconnect Catch Basin 1 EA
54+00 50" R Reconnect Catch Basin 1 EA
54+25 85" R Manhol e 1 EA
54+25 190' R-500' L 12" RCP 698 LF
57+15-
61+20 200" R-280' R 12" RCP 320 LF
60+30 240" R Manhol e 1 EA
61+20-
61+50 280" R-290' R 12" RCP 35 LF
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East Grand Forks, Phase 1 Levees

TABLE A
SCHEDULE OF STRUCTURES TO BE REMOVED
REACH 3
Appr ox.
Locati on Item
Station(s) O fset Structure
St or m Sewer - Cont i nued
61+50 290" R Manhol e
62+20 260" R Catch Basin
72+30 300" R Cul vert
83+05-
84+00 240'L- 5'R 12" RCP
83+85 40" L Manhol e
84+00 5" R Catch Basin
92+50 210" R Cat ch Basin, Salvage and Adj ust
92+50 250" R Cat ch Basin, Salvage and Adj ust
92+10-
92+50 245" R 12" RCP
92+50 210' R-250' R 12" RCP
98+65 70" R Manhol e
98+65 70' R 285" L 27" RCP
98+65 285" L Manhol e
98+65 285" L-535" L 18" RCP
98+40 285" L Catch Basin
98+40-
98+65 285" L 12" RCP
98+65-
98+78 240" L-285" L 12" RCP
98+65-
98+75 70" R-85 R 12" RCP, Sal vage and Reconnect
98+65-
99+12 70" R-87" R 12" RCP, Sal vage and Reconnect
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East Grand Forks,

Phase 1 Levees

TABLE A

SCHEDULE OF STRUCTURES TO BE REMOVED

Appr ox.
Locati on

Station(s) O fset

St or m Sewer - Cont i nued

98+65-

102+20 70" R
98+78 240" L
99+12 47 R
99+12 87" R
99+12 47" R 87" R
102+20 70" R
102+20-

102+30 70" R-85 R
102+20-

102+40 70" R-60" R
164+00 10" L
210+25 20" R
213+35 20" R
217+55 10" L
219+05 18" L
219+05 18" R
215+65-

219+05 45 R 10" L
217+55 10" L-30" R
219+05 18" L-18" R
Wat er Line

40+00-

43+30 75" L-150" L
40+40 150" L
43+55 5 L

REACH 3

Item
Structure

12" RCP
Cat ch Basin

Cat ch Basin, Salvage and Adj ust

Cat ch Basin, Salvage and Adj ust
12" RCP, Sal vage and Reconnect
Manhol e

12" RCP, Sal vage and Reconnect
12" RCP, Sal vage and Reconnect
Catch Basin

Catch Basin

Catch Basin

Manhol e

Catch Basin

Catch Basin

12" RCP

12" RCP

12" RCP

6" Cast lron Pipe

Hydr ant

Hydr ant
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Qy. Uni t
350 LF

1 EA

1 EA

1 EA
40 LF

1 EA
15 LF

20 LF

1 EA

1 EA

1 EA

1 EA

1 EA

1 EA
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40 LF

36 LF

510 LF

1 EA

1 EA



East Grand Forks, Phase 1 Levees EG-PH1

TABLE A
SCHEDULE OF STRUCTURES TO BE REMOVED
REACH 3

Appr ox.

Locati on I tem

Station(s) O fset Structure Qy. Uni t
Wat er Line-Continued

43+30-

43+55 50 L -5 L 6" Cast lron Pipe 50 LF

98+30 40" L-305 L 6" Cast lron Pipe 390 LF

98+15 305" L Fi re Hydrant 1 EA
209+40-
214+20 o' 6" Cast lron Pipe 480 LF
210+15 15" R Hydr ant 1 EA
214+20-
215+75 0" R 6" Cast lron Pipe 155 LF

Gas Line

40+00-

42+80 50' L-120'L 2" Steel Pipe 400 LF
40+00-

46+00 100" R 165" R 2" Steel Pipe 610 LF
46+00-

56+50 165' R-130' L 2" Steel Pipe 1090 LF

98+30 40' L-225' L 2" Steel Pipe 265 LF

Bi t um nous Pavenent

Ti nberl i ne Court Bi t um nous Pavenent 31240 SF
40+00-

46+00 100" R-175" R 3rd Ave. SE Bit. Pavenent 2950 SF
46+00-

54+60 175" R 140" R Bi t um nous Pavenent 12970 SF

58+00-

58+60 200 R 20" L Bi t um nous Pavenent 2200 SF

59+85-

60+25 60" R 60" L Bi t um nous Pavenent 4600 SF

67+00 +/ - Trail from Ex. Shelter 7200 SF
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East Grand Forks, Phase 1 Levees EG-PH1

TABLE A
SCHEDULE OF STRUCTURES TO BE REMOVED
REACH 3
Appr ox.
Locati on Item
Station(s) O fset Structure Qy. Uni t
Bi t um nous Pavenent - Conti nued
83+30-
88+00 110" R-55" L Bi t um nous Pavenent 28150 SF
90+00-
91+95 85" L-40" L Bi t um nous Trail 1980 SF
91+90-
92+30 250" R0 L Bi t um nous Pavenent 9120 SF
93+00-
102450 50 R 90" R Bi t um nous Pavenent 36400 SF
98+40-
98+80 50 R 295" L Bi t um nous Pavenent 13800 SF
160+00-
177472 30) R10'L Bi t um nous Pavenent 7140 SF
202+40-
209+70 5 R5 L Bi tum nous Trail 6830 SF
203+00-
214420 200 R 20" L Bi t um nous Pavenent 17175 SF
214+20-
215480 200 R 20" L Bi t um nous Pavenent 6400 SF
215+80-
219405 18 R-18" L Bi t um nous Pavenent 12600 SF
219+05-
223400 10 Bi t um nous Trail 5650 SF
Concrete Pavenent
40+00-
41+90 80" R 200" R Concr et e Pavenent 1185 SF
40+20 145" L Concr et e Pavenent 150 SF
40+45 90" L Concr et e Pavenent 225 SF
41+00 170" L Concrete Pavenent 175 SF
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East Grand Forks,

Appr ox.
Locati on

Station(s)

Concr et e Pavenent - Cont i nued

41+20 170" L
41+40 170" L
42+00 155" L
42+30 95" L
42+70 125" L
43+15 80" L
43+30 20" L
43+30 30" R
44+10-

46+00 160" R
46+00-

47+70 155" R
49+00-

54+10 90" R-40' R
54+20-

56+75 490" R-95'
57+95 20" R 20" L
58+65 20" R 20
59+80 60" R-60'
60+30 60" R-60'
67+00 60" R
83+30-

88+00 115" R-75'
126+00 8 R

Phase 1 Levees

TABLE A

SCHEDULE OF STRUCTURES TO BE REMOVED

O f set

L

L

REACH 3

Item

Structure

Concrete Pavenent

Concrete Pavenent

Concrete Pavenent

Concrete Pavenent

Concrete Pavenent

Concrete Pavenent

Concrete Pavenent

Concrete Pavenent

Concrete Pavenent

Concrete Pavenent

Concrete Pavenent

Concrete Pavenent

Concrete Pavenent

Concr et e Pavenent

Concr et e Pavenent

Concr et e Pavenent

Conc. Pavenent at

Concr et e Pavenent

Concrete Pavenent

Par k Shelter
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200
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3334

33529
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575
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East Grand Forks, Phase 1 Levees EG-PH1

TABLE A
SCHEDULE OF STRUCTURES TO BE REMOVED
REACH 3
Appr ox.

Locati on I tem

Station(s) O fset Structure Qy. Uni t
Concr et e Pavenent - Cont i nued

90+00-

91+90 160" R-190'" R Concrete Pavenent 1685 SF
95+00-

101+80 30" R Concrete Pavenent 5593 SF
98+20 30" R 295" L Concrete Pavenent 2110 SF
98+95 30" R-185" L Concrete Pavenent 1400 SF
124+70-

124+00-

127+85 8 R Concrete Pavenent 2400 SF
176+20-

177+50 18" R Concrete Pavenent 640 SF
200+00 0} Concrete Pavenent 100 SF
210+15-

214+20 28" R+22' L Concrete Pavenent 4450 SF
214+20-

215+75 28" R Concrete Pavenent 875 SF
214+20-

215+75 28" L Concrete Pavenent 1040 SF
215+75-

217+10 65" R-23" R Concr et e Pavenent 1000 SF
216+00-

217+70 23" L Concr et e Pavenent 940 SF
Concrete Curb and CGutter

Ti nberl i ne Court Curb and CGutter 1405 LF
40+00-

41+50 100" R 170" R Curb and CGutter 105 LF
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East Grand Forks,

Appr ox.
Locati on

Station(s)

SCHEDULE OF STRUCTURES TO BE REMOVED

O f set

Phase 1 Levees

TABLE A

REACH 3

Item
Structure

Concrete Curb and Qutter-Continued

41+85-
42+80

43+30-
44+10

44+30-
44+90

45+30-
46+00

46+00-
46+30
46+55-
47+80

49+15-
49+80

50+00-
51+90

52+00-
52455

52+80-
54450

54+20-
56+75

54+40-
54+70

57+95

58+70

59+85

60+25

85'

170" R

170" R

170" R

170" R

170" R

170" R

R-50" R

50" R

50" R

50" R

440" R-95

20

20

60’

60’

135" R

R-20" L

R-20" L

L-60" R

L-60" R

Curb

Curb

Curb

Curb

Curb

Curb

Curb

L Curb

Curb

Curb

Curb
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Gutter
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Qy.

90

70

60

70

30

120

130

190

55

170

1184

30

40

40

120

120
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SCHEDULE OF STRUCTURES TO BE REMOVED

Appr ox.
Locati on

Station(s) O fset

TABLE A

REACH 3

Item
Structure

Concrete Curb and Qutter-Continued

83+30-

88+00 110" R-60" L Curb

91+90 205" R5 L Curb

92+30-

93+00 10" R-250" R Curb

93+00-

102+00 85" R Curb

93+00-

98+30 50" R Curb

98+40 40" R 295" L Curb

98+80 40" R 295" L Curb

98+40-

98+80 295" L Curb

127+70-

127+85 18" R Curb

176+30-

177+00 10" L Curb

177+50-

177+72 10" L Curb

176+10-

177+72 35" R Curb

200+00 10" R 10" L Curb

209+70-

214+20 20" L Curb
SECTI ON
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165

750

415
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TABLE A
SCHEDULE OF STRUCTURES TO BE REMOVED
REACH 3
Appr ox.

Locati on Item
Station(s) O fset Structure Qy. Uni t
Concrete Curb and Qutter-Continued
210+15-
214+20 20 R Curb and CGutter 335 LF
214+20-
215+75 20 R Curb and CGutter 115 LF
214+20-
215+75 20" L Curb and CGutter 120 LF
215+75-
219+05 18" R Curb and CGutter 270 LF
215+75-
219+05 18" L Curb and CGutter 310 LF

Aggr egat e Surfacing

Vet erans Menorial Arena
Entrance Road Class 5 15400 SF

Bui | di ngs/ Structures

67+00 60" R Par k Shelter 1 EA
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SECTI ON 02230

CLEARI NG AND GRUBBI NG
04/ 01

PART 1  GENERAL
1.1 DEFI NI TI ONS
1.1.1 C earing

Clearing shall consist of the felling, trimmng, and cutting of trees into
sections and the satisfactory disposal of the trees and other vegetation
desi gnated for renoval, including dow tinber, snags, brush, and rubbish
occurring in the areas to be cl eared.

1.1.2 Gr ubbi ng

Grubbi ng shall consist of the renmoval and di sposal of stunps, roots |arger
than 3 inches in diameter, and matted roots fromthe desi gnated grubbing
ar eas.

1.1.3 Clearing and Grubbing Limts

The Contractor shall assunme that clearing and grubbing shall be perforned
on all trees, stunps, and other vegetation, described above, within the
work limts indicated. The Contractor shall give the Contracting Oficer a
m ni mum of 72 hours of notice of comencing clearing and grubbing
operations. The Contracting Officer will mark trees, brush, and ot her
vegetation within the work Iimts that are to be saved and not cl eared and
gr ubbed.

PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON
3.1 CLEARI NG

Trees, stunps, roots, brush, and other vegetation in areas to be cl eared
shall be cut off flush with or below the original ground surface, except
such trees and vegetation as may be indicated or directed to be left
standing. Trees and vegetation to be left standing shall be protected from
damage incident to clearing, grubbing, and construction operations by the
erection of barriers or by such other neans as the circunstances require as
specified in SECTION 02220: DEMOLI TION, and SECTI ON 01000: GENERAL.

Li nbs of trees designated to be Ileft standing within the cl eared areas that
are damaged by construction operations shall be trinmmed. Linbs and
branches to be trinmed shall be neatly cut close to the bole of the tree or
mai n branches. Cuts nore than 1-1/2 inches in any dinension shall be

pai nted with an approved tree-wound paint.

SECTI ON 02230 Page 2
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3.

2 GRUBBI NG

Material to be grubbed, together with | ogs and other organic or netallic
debris not suitable for foundation purposes, shall be renpved to a depth of
not less than 18 inches below the original surface |evel of the ground in
areas indicated to be grubbed and in areas indicated as construction areas
under this contract, such as areas for buildings and | evees, and areas to
be paved. Depressions nade by grubbing shall be filled with suitable
materi al and conpacted to nake the surface conformwi th the origina

adj acent surface of the ground.

.3 TREE REMOVAL

Where indicated or directed by the Contracting Oficer, trees and stunps
shal | be renoved from areas outside those areas designated for clearing and
grubbing. This work shall include the felling of such trees and the
renoval of their stunps and roots as specified in paragraph GRUBBI NG Trees
shal | be di sposed of as specified in paragraph DI SPOSAL OF MATERI ALS

.4 DI SPOSAL OF MATERI ALS

4.1 Materials Gt her Than Sal abl e Ti nber

Logs, stumps, roots, brush, rotten wood, and other refuse fromthe clearing
and grubbi ng operations, except for salable tinber, shall be disposed of
outside the limts of Government-controlled |and at the Contractor's
responsi bility, except when otherwise directed in witing. Such directive
will state the conditions covering the disposal of such products and wil|l

al so state the areas in which they may be pl aced.

.5 ACCEPTANCE

Upon conpletion of the site clearing, obtain the Contracting Officer's
acceptance of the extent of clearing and grubbing.

-- End of Section --
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SECTI ON 02290
GEOTECHNI CAL MONI TORI NG SYSTEMS
04/ 01
PART 1 GENERAL
1.1 SCOPE

This section consists of systens to nonitor soil settlement and incl udes
the foll ow ng:

a. Furni sh, install, and survey settlenent gages.

b. Coordi nation with Contracting Oficer's representative during
installation of nonitoring systens and enbanknent nmateri al

1.2 RELATED WORK OF OTHER SECTI ONS
The following itens of related work are covered under other sections:
1) Cl earing and Grubbi ng: SECTI ON 02230: CLEARI NG AND GRUBBI NG
2) Pl acenent of Enbanknment: SECTI ON 02300: EARTHWORK
1.3 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 53 (1990, Revision B) Pipe, Steel, Black and
Hot - Di pped, Zi nc-Coated Wl ded and Seanl ess

ASTM A 276 (1992) Stainless and Heat Resisting Stee
Bars and Shapes

ASTM D 1785 (1992) Poly (Vinyl Chloride) PVC Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2564 (1991, Revision A) Solvent Cenents for
Poly (Vinyl Chloride) PVC Plastic Piping
Syst ens

1.4 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
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followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Product Data; GA

Material catalog cuts of steel and plastic piping and rel ated el bows, and
ot her incidental itenmns.

SD-08 Statenents
Testing Laboratory Statment; GA
Submit nane, |ocation, and qualification of testing |aboratory or firm
Filling Plan; GA

Submit plan for filling as it relates to geotechnical nonitoring systens in
accoardance w th SECTI ON 02300: EARTHWORK.

SD- 09 Reports
Settl ement Gage Readings; FIO
Submit settlenment gage readings within 24 hours of obtaining readings.
Submi ssion shall be on a forn(s) of the Contractor's choosing, but shall
contain all previous readings for each settlenment gage.
PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Plastic Pipe for Settlenment Gage R sers
Shall be PVC, rigid, ASTM D 1785, Schedule 40. Size as shown.
2.1.2 Pl asti c Pi pe Couplings

Shal |l be PVC, ASTM D 1785, Schedule 40, slip or threaded couplings for the
pi pe sizes indicated on the draw ngs.

2.1.3 Sol vent Cement

Shal | be in accordance with ASTM D 2564.
2.1. 4 Steel Pipe for Settlenment Gages

Shal | nmeet the requirenents of ASTM A 53 - B.
2.1.5 Settl ement Gage Base Pl ate

Shal | be marine-grade pl ywood.
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PART 3 EXECUTI ON
3.1 PREPARATI ON

Excavate areas to receive settlenment gages. Tanp excavation bottomw th
hand tanper to | evel surface to receive settlenent gage.

3.2 | NSTRUMENTATI ON | NSTALLATI ON

3.2.1 Order O Wrk

Install settlement gages prior to placing fill within 100 feet of the
particul ar settlement gage in question. Do not install settlenent gages
nore than 36 hours prior to placing enbanknent fill at the site.

3.2.2 Settlenment Gage Installation

Three settl ement gages shall be provided as shown and nmi ntai ned as
required herein. The stations of the three locations are Station D89+00,
Station D92+40, and Station F77+00. The settlenment gages shall be
installed 5 feet riverward of the | evee centerline. Each base plate shal
be placed on the prepared surface of foundation material. After initial

pl acenent of the gage, install 12 inches of fill near the plate to
stabilize the gage. The Contractor shall determne the elevations of the
base plates and x-y coordi nates of the top of the riser pipes before fill
pl acenent and continue to take el evati on and x-y coordi nate readi ngs.
Duri ng enbanknent construction, the settlenent gages shall be surveyed
weekly, prior to the placenent of any additional fill and each tine a
section of riser pipe is added to a settlenment gage, until conpletion of

t he embanknent construction. After the enbanknment has been conpl eted, the
settl enent areas shall be surveyed nonthly until the end of the contract.
The Contractor is responsible for adding riser pipe and the protective

pl astic casing. The elevation and x-y coordi nates of the stemshall be
determ ned i nmedi ately before and i medi ately after each extension is
added. These elevations will be verified by the Contracting Oficer. Care
nmust be taken to install the stemplunb. The Contractor shall extend the
stemin increments as the enbanknent rises but at no time shall the top of
the stem be | ower than one-foot above the surface of the enbankment. The
Contractor shall conduct its operations in such a manner that installed
settl enent gages are neither disturbed nor danaged. Suitable nmarkers shal

be placed around the gages for protection. Fill around the stemshall be
conpacted to the same density and npoisture content as the surroundi ng
material. Each settlenent gage di sturbed, damaged, or destroyed due to

fault or negligence on the part of the Contractor shall be restored or

repl aced, as directed by the Contracting Oficer, by the Contractor and at
no additional cost to the Governnent. No additional payment will be made
for conpaction of fill around the settlenent gages or for interference with
the Contractor's operations resulting fromthe settl enent gage neasurenent
requi renents or installations.

3.3 QUALI TY CONTRCL

The Contractor shall establish and naintain quality control for work under

SECTI ON 02290 Page 4



East Grand Forks, Phase 1 Levees EG-PH1

this section to assure conpliance with contract requirenments and naintain
records of his quality control for all construction operations including,
but not Iinmted to the foll ow ng:

1) Conpaction

2) Settlenment gage instrunentation installation

3) Settlenment gage instrunentation survey readi ngs
A copy of the records of inspections and tests, as well as the records of
corrective action taken shall be furnished to the Governnent as directed by

the Contracting O ficer.

-- End of Section --
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SECTI ON 02300

EARTHWORK
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 117 (1995) Materials Finer Than 75 M croneters
(No. 200 Sieve) in Mneral Aggregates by
Washi ng

ASTM C 136 (1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soils

ASTM D 698 (1991; R 1998) Laboratory Conpaction

Characteristics of Soil Using Standard
Effort (12.400 ft-1bf/ft3 (600 KN-ninB)

ASTM D 1140 (1997) Amount of WMaterial in Soils Finer
than the No. 200 (75-mcroneter) Sieve

ASTM D 1556 (1990; R 1996) Density and Unit Weight of
Soil in Place by the Sand- Cone Met hod

ASTM D 1557 (1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mfcu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Method

ASTM D 2487 (1998) dassification of Soils for
Engi neering Purposes (Unified Soil
O assification Systen)

ASTM D 2488 (1993) Practice for Description and
Identification of Soils (Visual-Mnual
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Pr ocedur e)

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 2937 (1994) Density of Soil in Place by the
Drive-Cylinder Method

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1998) Liquid Limt, Plastic Limt, and

Plasticity Index of Soils

ASTM D 4718 (1987; R 1994) Correction of Unit Weight
and Water Content for Soils Containing
Oversize Particles

1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having a "FIO' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports
Testing; FIO

A summary of testing results indicated i n PARAGRAPH: TESTI NG shal |l be

subm tted when the site work is substantially conplete. The Contracting
Oficer shall be inforned of test results daily for direction on corrective
action required. Draft copies of field testing results shall be furnished
to the Contracting Oficer on a frequent and regul ar basis as directed, but
do not need to be fornmally transmtted through the subnmittal process.

Daily Report Forns; FIQ
A conpilation of the daily report forns for earthwork observation and
i nspection trench observations ordered by date shall be submtted when the
work is substantially conplete. Prelininary copies shall be furnished to
the Contracting Officer on a weekly or nmonthly basis as directed, but do
not need to be fornally transmtted through the submittal process.

1.3 SUBSURFACE DATA
Ref erence the Physical Data clause in SECTI ON 00800:

1.4  ALTERNATE BORROW SOURCES AND EVALUATI ON
Borrow materials shall be produced fromthe sources listed in SECTI ON 00830

ATTACHMENTS. |If the Contractor proposes to furnish materials froma
source not |isted, the Governnent will make such investigations and
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eval uati ons as necessary to deternine whether or not materials with
acceptabl e characteristics can be obtained fromthe proposed source.

1.5 ALTERNATE SOURCES
1.5.1 Eval uation by Site Inspection

If the Contractor proposes to furnish borrow froman unlisted source, the
Government will evaluate the alternate source and reply within 30 days. An
i nvestigation shall be performed by a Governnent geol ogi st or engi neer. The
Contractor shall expose fresh soil for the full height of the face proposed
for production during the field eval uation

1.5.2 Eval uation by Test Data

If sufficient information is not available, the Government will reconsider
the alternative source if evaluation is supplenented by sanpling and
testing of the properties specified for the material. If the Contractor

wi shes to pursue the alternate source, the Government will notify the
Contractor of required sanpling and nunber of tests required. The
Contractor shall be responsible for sanpling and testing costs for
alternate sources. The Contracting O ficer shall be present during the
sanpl ing, unless waived. Information provided with the sanmpl es shal

i nclude the location and el evation fromwhich the sanple was taken. Testing
shal |l be conpleted by a | aboratory approved in accordance with SECTI ON
01451: CONTRACTOR QUALITY CONTROL. Test results and jar sanples shall be
furnished to the Governnent geol ogist at the District Ofice. This wll
require a 1l4-day evaluation period after the test results are received at
the District Ofice.

PART 2 PRODUCTS
2.1 DEFI NI TI ONS
2.1.1 Satisfactory Materials

Satisfactory materials shall be of a character and quality satisfactory for
t he purpose intended, and neet the applicable material specifications.

2.1.2 Cohesi onl ess and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW
GP, SWand SP. Cohesive nmaterials include materials classified as GC, SC
M., CL, MH, and CH Materials classified a GMand SMwi ||l be identified as
cohesi onl ess only when the fines are nonpl astic.

2.1.3 Pr oct or

Degree of conpaction required is expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 698. The naxi num
density is hereafter abbreviated as the "Standard Proctor" or "Proctor"

val ue. The optinum noisture content, wy, is the water content at which the
soil is conpacted to the maxi mum density as deterni ned during the test
procedure presented in ASTM D 698.
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2.2 MATERI ALS
Al material placed as fill or backfill shall consist of materia
classified by ASTM D 2487 as G GP, GC, GM SP, SM SC, CL, and SW The
material shall be free of ice, snow, frozen earth, trash, debris, sod
roots, organic matter, or stones larger than 3 inches in any di nension
2.2.1 Conmon Bor r ow

Common borrow shall have | ess than 40% retai ned on the No. 4 sieve, and
| ess than 30% retai ned on the 3/4" sieve

2.2.2 Sel ect Granular Fill
Sel ect granular fill shall meet requirenments for common borrow and shal
contain not nore than 5% by wei ght of material passing the No. 200 sieve.
The maxi mum al | owabl e aggregate size shall be 1-1/2 inches.

2.2.3 G anul ar Fill

Granular fill shall neet requirements for conmmon borrow and shall contain
not nmore than 12% by wei ght of naterial passing the No. 200 sieve.

2.2. 4 | mpervious Fil

I mpervious fill shall neet requirenents for comon borrow and shall have a
plasticity index less than 50 and classified by ASTM D 2487 as CL or CH

2.2.5 Sel ect | npervious Fil
Sel ect inpervious fill shall neet requirenents for comobn borrow, shal
have a plasticity index |less than 30, a clay fraction | ess than 40% by
wei ght finer than 0.002 nm and classified by ASTM D 2487 as CL or CH
2.2.6 Random Fi | |

Random fill shall consist of native naterials neeting the requirenents for
comon borrow.

2.3 CONSTRUCTI ON EQUI PMENT

Conpaction equi prent shall consist of sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, or other approved equi pment well suited to
the soil type being conpacted. Water flooding or jetting nethods of
conpaction will not be permtted for any soil types. Sprinkling equipnent
for cohesive soils shall apply water uniformy, in controlled quantities
and be capabl e of variable application w dths.

2.3.1 Dans and Levees

Use of sheepsfoot rollers (vibratory or non-vibratory), or scarification
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between lifts, is required for construction of dans, dikes, or |evees (any
wat er retaining structures). Construction equi pnent and net hods shall avoid
poor bondi ng between lifts, characterized by |ayered or |aminated texture
at the lift interfaces. Snpboth surfaces (such as produced from snooth drum
rollers, rubber-tired rollers, and construction traffic) shall be scarified
prior to placing subsequent |ifts.

PART 3 EXECUTI ON
3.1 CLASSI FI CATION OF SO L NMATERI ALS

Classification of soil materials shall be performed by the Contractor in
accordance with ASTM D 2488. The contracting O ficer reserves the right to
revise the Contractor classifications. In the case of disagreenent, the
Contracting Oficer's classification will govern unless the soils are
classified in accordance with ASTM D 2487. Al testing conpleted by the
Contractor in conjunction with soil material classification will be

consi dered incidental to the contract work.

3.2 St ockpi | es

St ockpil es shall be kept in a neat and well drained condition, giving due
consideration to drainage at all tines. The ground surface at stockpile

| ocations shall be cleared, grubbed, and seal ed. Satisfactory and
unsatisfactory materials shall be separately stockpiled. Stockpiles of
satisfactory materials shall be protected from contam nati on which may
destroy the quality and fitness of the stockpiled material. If the
Contractor fails to protect the stockpiles, and any material becones

contam nated, frozen or too wet for use, such material shall be renpved and
repl aced with satisfactory material from approved sources at no additiona
cost to the Governnent.

3.3 STRI PPI NG OF TOPSO L

Where indicated or directed, topsoil shall be stripped to a depth of 6

i nches. Topsoil shall be spread on areas al ready graded and prepared for
topsoil, or transported and deposited in stockpiles convenient to areas
that are to receive application of the topsoil later, or at |ocations

i ndi cated or specified. Topsoil shall be kept separate from other excavated
materials, brush, litter, objectionable weeds, roots, stones |larger than
2-inches in dianeter, and other materials that would interfere with

pl anti ng and nai ntenance operations. Any surplus of topsoil from
excavations and grading shall be renpved fromthe site.

3.4 EXCAVATI ON AND BORROW PI TS

After topsoil renobval has been conpl eted, excavation of every description
regardl ess of material encountered, within the grading linmts of the
project shall be perforned to the |ines and grades indicated. Excavation
material suitable for use as fill shall be transported to and placed in
fill areas within the Iimts of the work. Al unsatisfactory naterial

i ncluding any soil which is disturbed by the Contractor's operations or
softened due to exposure to the el enents and water, and surplus nateria
shal | be di sposed of in areas approved for off-site storage. Excavation
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carried bel ow the depths indicated shall be refilled to the proper grade
with satisfactory material. During construction, excavation and fill shal
be performed in a nanner and sequence that will provide proper drai nage at
all times. Material required for fill or enbanknent in excess of that
produced by excavation within the grading linits shall be excavated from
the borrow areas indicated or fromother approved areas selected by the
Contractor as specified.

3.4.1 Changes and Differing Site Conditions

Any excavation subgrades that are unstable, punp, rut excessively, revea
soi|l conditions that are substantially different fromthat indicated in the
contract, or are unsuitable for proceeding with the work shall inmediately
be reported to the Contracting Oficer. In the event that it is necessary
to renmove material to a depth greater than specified, the Contracting
Oficer will provide direction for changed work; and an adjustnent in the
contract price will be considered in accordance with the contract.
Unsatisfactory material encountered bel ow the grades shown shall be renoved
as directed. Determ nation of el evations and nmeasurenents of approved
overdept h excavation of unsatisfactory material bel ow grades indicated
shal | be done under the direction of the Contracting O ficer. The
Contracting O ficer shall be notified prior to proceeding with any

unaut hori zed work. Additional work not authorized by the Contracting

O ficer shall be at the Contractor's expense.

3.5 DI TCHES, GUTTERS, AND CHANNEL CHANGES

Ditches, gutter, and channel changes shall be cut accurately to the cross
sections and grades indicated. Gutters and ditches shall be finished in a
manner that will result in effective drainage. Al roots, stunps, rock, and
foreign matter in the sides and bottom of ditches, gutter, and channe
changes shall be trinmed and dressed or renoved to conformto the slope,
grade, and shape of the section indicated. Care shall be taken not to
excavate ditches and gutters bel ow the grades indicated. Excessive ditch
and gutter excavation shall be backfilled to grade with properly placed and
conpacted material. Al ditches and gutters excavated under this section
shal |l be nmaintained until final acceptance of the work. Satisfactory

mat eri al excavated fromditches and channel changes shall be placed in fill
ar eas.

3.6 BORROW MATERI AL

Borrow material shall be selected to neet the requirenents and conditions
of the particular fill or enbankment for which it is to be used. Borrow
materi al shall be obtained fromthe borrow areas shown, fromrenoval of the
exi sting | evees as shown, or from other approved sources, either private or
within the imts of the project site, selected by the Contractor

Mat eri al excavated fromexisting | evees, except for stripping naterials,
shal |l be used as inmpervious fill as shown, unless otherw se directed.

Unl ess otherwi se provided in the contract, the Contractor shall obtain from
the owners the right to procure naterial, pay royalties and ot her charges

i nvol ved and bear the expense of devel oping the sources, including
rights-of-way for hauling. Borrow material from approved sources on
Governnent-controll ed | and may be obtai ned wi thout paynent of royalties.
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3.

3.

Unl ess specifically provided, no borrow shall be obtained within the limts
of the project site without prior witten approval. Necessary clearing,
grubbi ng, and drai nage of borrow pits, disposal of debris thereon, and
restoration shall be considered related operations to the borrow excavati on

.6.1 Excavation and Borrow Pits

Except as otherwi se permtted, borrow pits and other excavation areas shal
be excavated providi ng adequat e drai nage. Overburden and ot her spoi

material shall be transported to designated spoil areas or otherw se

di sposed of, or used for special purposes. Borrow pits shall be neatly
trimmed and drai ned after the excavation is conpleted. The Contractor shal
ensure that excavation of any area, operation of borrow pits, or dunping of
spoil material results in mninumdetrinmental effects on natura

envi ronnental conditions.

.6.1.1 Rest orati on of Borrow Areas

Upon conpl etion of |evee renoval, renoval areas shall be restored as shown
or specified. Upon conpletion of excavation fromindi cated borrow areas,
the bottom of the borrow areas shall be graded to provide free surface

drai nage and preclude pondi ng and erosion. Side slopes shall not be
steeper than 1 vertical on 5 horizontal. Borrow areas shall be seeded with
winter wheat if planted in the Spring or oats if planted in the Fall. Seed
shal |l be placed at a rate of 20 pounds per acre.

.6.2 Uilization of Excavated Materials

Mat erial renoved from excavations shall be incorporated in the work insofar
as practicable. No excavated material that is satisfactory for use as fill
shal | be wasted without specific witten authorization. Material authorized
to be wasted shall be stored in designated areas approved for surplus

mat eri al storage and di sposed of offsite. No excavated naterial shall be

di sposed of in such a manner as to obstruct the flow of any stream

endanger a partly finished structure, inpair the efficiency or appearance
of any structure, or be detrinmental to the conplete work in any way.

.7 EVBANKMENTS

Fills and enbanknents shall be constructed at the | ocations and to the
lines and grades indicated. Fill shall neet the material specifications for
the zones indicated on the drawi ngs. The material shall be placed in
successive horizontal layers for the full width of the cross section and
shal | be conpacted as specified. Each | ayer shall be conpacted before the
overlaying lift is placed.

. 8 STRUCTURES

See SECTI ON 02315: EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR STRUCTURES
9 LEVEES

9.1 Embanknent

SECTI ON 02300 Page 9



East Grand Forks, Phase 1 Levees EG-PH1

If not specifically identified, comopn borrow, randomfill, or other

uncl assified naterial shall be sorted to the extent practicable with the
nore cohesive and | ess pervious material placed riverside, and sandy
free-draining naterial placed | andside.

3.9.2 | nspection Trench

The inspection trench will be used to | ocate undesirabl e subsurface
features. Any pipes, tiles, conduits, buried debris, or other utilities
that are indicated or specified for renoval shall be removed fromw thin
the footprint of the |l evee and plugged outside of the levee lints as
directed by the Contracting Oficer. Unsatisfactory foundation naterials
encountered shall be renoved fromwithin the footprint of the |evee as
directed by the Contracting Oficer. Uilities indicated or specified to
remain in place shall be protected from danmage during inspection trench
operations. The Contractor shall notify the Contracting Oficer 48 hours
prior to start of this work. Qbservation shall be recorded on the daily
report forns attached to this specification, or to a Contractor's speci al
purpose form for observing trench excavations if approved by the
Contracting O ficer.

3.9.2.1 I nspection Trench Excavation and Cbservation
An inspection trench will be excavated as shown on the plans. |Inmediately
after excavating the trench, the Contractor shall inspect and record the

soil and water conditions encountered and any ot her pertinent features.
Soils on the base and side slopes shall be identified in accordance with
ASTM D 2488. In reaches where caving occurs, the Contractor shall either
wi den the trench, dewater to keep the trench stable, or assign a conpetent
person to observe the excavation continuously in addition to the excavator
operator. Excessive water seepage shall be renmoved to all ow vi sua

i nspection. During construction of the inspection trench, the Contractor
shall inmediately notify the Contracting Oficer in the event that soi
conditions encountered differ significantly fromthose shown on the boring
| ogs.

3.9.2.2 I nspection Trench Backfil

The Contracting Officer will observe the trench before backfilling, unless
wai ved for trench stability reasons. Al water and nud shall be renpved
fromthe trench before backfill is placed. The excavated material nmay be
used for backfill only if it nmeets the material specified. Al inspection
trench backfill shall be placed in lifts and conpleted as specified in
PARAGRAPH: COWPACTI ON

3.9.2.3 I nspection Trench Location

The inspection trench shall generally be | ocated close to the | evee
centerline. The inspection trench shall be continuous at all points,
aligned with snooth curves, and free from abrupt changes in alignnent. The
Contracting O ficer nay direct the actual alignnment of the inspection
trench within the limts of the |evee right of way to intercept suspect

ar eas.
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3.10 SUBGRADE PREPARATI ON

Al'l areas upon which fill is to be placed shall be stripped before the fill
is started. Material shall not be placed on surfaces that are nuddy,

frozen, contain frost, or where unsatisfactory material remains in or under
the fill. For cohesionless soils, the subgrade surface shall be conpacted
to at | east 100% of the Standard Proctor density. For cohesive soils, the
subgrade shall be proof rolled with rubber-tired equi prent and any soft
areas shall be brought to the Contracting Oficer's attention. Sl oped
ground surfaces steeper than one vertical to four horizontal on which fill
is to be placed shall be stepped such that the fill naterial will bond with
t he existing surface.

3.10.1 Subgrade Correction

Soft or otherw se unsatisfactory naterial shall generally be renpved and
repl aced with satisfactory excavated material or other approved material as
directed. Low areas resulting fromrenoval of unsatisfactory material shal
be brought up to required grade with satisfactory materials, and the entire
subgrade shall be shaped to |line, grade, and cross section and conpacted as
speci fi ed.

3.11 FI NI SHI NG

Al areas covered by the project, including excavated and filled sections
and adj acent transition areas, shall be unifornmy snooth-graded. The
finished surface shall be reasonably snmpooth, conpacted, and free from

i rregul ar surface changes. The degree of finish shall be that ordinarily
obt ai nabl e from bl ade-grader operations, except as otherw se specified.
Ditches and gutters shall be finished to permt adequate drainage. The
surface of areas to be turfed shall be finished to a snoothness suitable
for establishnment of turf.

3.11.1 Pavenent Subgrade Tol erances
When the final l|ayer of base has been conpleted, and at the tinme any
addi tional construction is to be placed thereon, the finished surface of
the base shall not vary nore than 0.05 feet fromthe plan el evation
3.12 PLACI NG TOPSO L
Topsoi | placenment is covered in SECTI ON: ESTABLI SHVENT OF TURF
3.13 COVPACTI ON
3.13.1 Mbi sture Control
Control of moisture in the fill shall be naintained to provide acceptable
conpaction. Dried or crusted cohesive soils shall be plowed, disked or
ot herwi se broken up before conpaction. If water is added to fills, the
| ayer shall be spread in even lifts, npistened as necessary, thoroughly

m xed, and conpacted. Maintain noisture content for select inpervious fill
between wy - 3% and wg + 1% during placement and conpaction
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3.13.2 Pl acenent and Conpaction

Each | ayer shall be spread uniformy. The type of fill, its maxi mum
unconpacted |ift thickness, and the m ni nrum conpaction requirenents (Percent
of Standard Proctor density) to which each type of fill shall be conpacted
shal | be as |isted bel ow
Maxi mum Unconpact ed Percent of Standard

Fill Zone Li ft Thi ckness (i nches) Proctor Density
CGeneral G ading 12 90
(Random Fi | 1)
Structure Subgrades 9 100

Fl oor Sl abs and Steps
Structure Backfill 12 95

Levees 12 95
Utility Backfill See SECTI ON 02316: EXCAVATI ON, TRENCHI NG, AND

BACKFI LLI NG FOR UTI LI TY SYSTENMS

a. Fill materials shall be placed in horizontal |ayers not exceeding 6
i nches | oose depth when hand-operated conpactors are used.

b. Enmbankments and subgrade under pavenents shall be conpacted to at
| east the Percent of Standard Proctor density as foll ows:

(1) For fill sections the top 36 inches bel ow t he aggregate base
course shall be placed in unconpacted |ifts not exceeding 9 inches and
conpacted to at |east 100% of Standard Proctor density.

(2) For cut sections in cohesionless soils the subgrade surface
shal | be conpacted to at |east 100% of Standard Proctor density. For
cut sections in cohesive soils, the subgrade shall be proof rolled and
any soft areas shall be brought to the Contracting Oficer's attention

3.14 TESTI NG
3.14.1 Cener a

Al testing expenses shall be the Contractor's responsibility. Prior to
sanmpling and testing the work, testing |aboratories shall be inspected and
approved in accordance with SECTI ON 01451: CONTRACTOR QUALI TY CONTROL. The
Contracting O ficer reserves the right to direct the |ocation and sel ect
the material for sanples to be tested and to direct where and when

noi sture-density tests shall be perforned.

3.14.2 Field Density Tests
Report forns for sunmmaries of field density tests shall include the m nimum

i nfornati on. Additional data required by the applicable ASTMtest nethods
shal |l be kept on file by the Contractor. Tests shall be nunbered

SECTI ON 02300 Page 12



East Grand Forks, Phase 1 Levees EG-PH1

sequentially throughout the job, and retests shall reference the origina
test nunber (1A, 1B, etc.):

1. Test Number.
2. Dry density, water content and gravel content of field test.

3. Proctor Nunber, maxi numdry density, optinmumwater content, and
gravel content.

4. Rel ative Conpaction.

5. Each test shall be plotted on the graphic presentation of the
applicable Proctor test.

3.14.3 Proctor Tests

Report forns for sunmaries of Proctor tests shall include the m ninmm

i nfornati on. Additional data required by the applicable ASTMtest nethods
shal |l be kept on file by the Contractor. Jar sanples shall be retained by
the testing | aboratory for each Proctor test until field testing is
conpl et ed.

1. Test Nunmber and nethod.

2. Sanple location and visual soil description

3. Maxi num dry density, and optimum water content.

4. Gravel contents in sanple and test specinens.

3.14. 4 Treatment of Oversize Particles for Density Tests

The fine gravel contents shall be corrected by selecting an appropriate
Proctor sanple. The fine gravel content shall be the particles retained on
the No. 4 sieve and passing the 3/4" sieve. The fine gravel content of the
field density test shall be within + or - 5% of the fine gravel content of
the Proctor sanple.
The oversize fraction shall be particles retained on the 3/4" sieve. For
oversi ze fractions greater than 5% the oversize particles shall be
corrected in accordance with the Finer Fraction Method specified in ASTM D

4718.

Each sand cone test shall report the gravel content retained on the No. 4,
3/ 8" and 3/4" sieve as appropriate for the Proctor nethod referenced.

Where nucl ear testing is used and |ack of uniformty in the soil due to

| ayering, rock or voids are suspected, the test volune site shall be dug up
and visually examned to determine if the test material is representative
of the full nmaterial in general and if rock correction is required.

3.14.5 Corrective Action
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Tests of materials which do not neet the contract requirenents (failing
test) will not be counted as part of the required testing. Each such
failing test must be retaken at the same location as the failing test was
taken. If testing indicates nmaterial does not neet the contract
requirenents, the naterial represented by the failing test shall not be
placed in the contract work or shall be reconpacted or renpbved. The
guantity of naterial represented by the failing test shall be deternined by
the Contracting Officer up to the quantity represented by the testing
frequency. The Contractor may increase testing frequency in the vicinity of
the failing test in order to reduce renoval requirenents, as approved by
the Contracting Oficer. Such increases in testing frequency shall be at
the Contractor's expense and at no additional cost to the Governnent.
3.14.6 Testing Schedul e

a. Moisture-Density Relations (ASTM D 698)
One test for each nmaterial variation, not |less than 10 tests total

b. I'n-Place Densities (ASTM D 1556 or ASTM D 2922)

(1) Typical, 1 test per 2000 CY of fill placed.

(2) Structure foundations and floor slabs. See SECTI ON 02315:
EXCAVATI ON, FILLING AND BACKFI LLI NG FOR STRUCTURES

(3) Uility trench backfill. See SECTI ON 02316: EXCAVATI ON
TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TY SYSTEMS

(4) Segnental Concrete Retaining Walls over 5-feet in height, not
less than 1 test for each 2 vertical feet per 300 linear feet along
wal | face.

c. Percent Passing No. 200 sieve (ASTM C 117).

(1) Select Granular Fill, 1 test per 1000 CY of fill placed, not
less than 1 test for each source pl aced.

(2) Ganular Fill, 1 test per 5000 CY of fill placed, not |less than
1 test for each source.

d. Sieve Analysis, (ASTM C 136)
(1) Select Granular Fill, 1 test for each source.

e. Plasticity Index (ASTM D4318)
(1) Cohesive soils, 1 test for each Proctor test.
(2) Inpervious fill, 1 test per 5000 CY of fill.

(3) Select inpervious fill, 1 test per 5000 CY of fill.

f. day Fraction (percent snaller than 0.002 nm determined in
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3.

3.

15

accordance with ASTM D 422)
(1) Select inpervious fill, 1 test per 5000 CY of fill.

NUCLEAR DENSI TY TESTI NG EQUI PMENT

Nucl ear density testing equi pment shall be used in general accordance with
ASTM D 2922 and ASTM D 3017. In addition, the follow ng conditions shal

apply:

16

a. Prior to using the nuclear density testing equi pnent on the site the
Contractor shall subnit to the Contracting Officer a certification that
the operator has conpleted a training course approved by the nucl ear
density testing equi pmrent nmanufacturer, the nost recent data sheet from
the manufacturere's calibration, and a copy of the nbst recent
statistical check of the standard count precision

b. The first test and every tenth test thereafter shall include a sand
cone correlation test. The sand cone test shall be centered over the
prepared surface for the nuclear test, shall include a nonmi nal 6-inch
di ameter sand cone, and shall include a mnimumwet soil weight of 6
pounds extracted fromthe hole. In addition, testing of aggregate base
soils shall include a mninmum of 3 sand cone correlations for each day
of testing; and testing of bitum nous shall include a mnimmof 3 core

densities for each day of testing. The density correlations shall be
submitted with test results. Each transmittal including density test
data shall include a sunmary of all density correlations for the job
neatly prepared on a sunmary sheet including at a mni num

(1) Date, neter serial nunber and operators initials.

(2) Standard count and adjustnent data for each test.

(3) Material type.

(4) Probe depth.

(5) Moisture content by each test nethod and the deviation

(6) Wet density by each test nethod and the deviation
c. The nuclear density testing equi pmrent shall be capabl e of extending
a probe 6 inches mninmumdown into a hole. The probe shall generally be
extended to the maxi nrum dept h obt ai nabl e.
d. Nucl ear density testing equiprment used within 2 vertical feet from
the existing ground water level, 5 horizontal feet froma vertical wal
or nassive concrete structure, or in a trench shall have the standard
count changed before and after each test, or the manufacturers
publ i shed correction procedure shall be foll owed.

e. Nucl ear density testing equipnent shall not be used during rain.

SUBGRADE AND EMBANKMENT PROTECTI ON
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Conpact ed subgrades that are disturbed by the Contractor's operations or
adverse weat her shall be scarified and conpacted as specified herein to the
required density prior to further construction thereon. Subgrades not
neeting the specifications for finish, naterial type and density at the
time of surface material placenment shall be corrected at the Contractor's
expense. Cohesive enmbankments and subgrades shall be kept crowned or sl oped
for drai nage. Newy graded areas shall be protected fromtraffic and
erosion. Any settlenment or washing away that may occur from any cause shal
be repaired. No base course or pavenent shall be laid until the subgrade
has been checked and approved by the Contracting Oficer. Ditches and

drai ns al ong subgrade shall be maintained to provide effective drai nage.

Al work shall inplement best nmanagenent practices for erosion control

-- End of Section --
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DAILY REPORT FORM FOR EARTHWORK OBSERVATION

Project Name:

Contract Number: DACW37-

Temperature

QC Technician/Inspector:

Precipitation

Earthwork Contractor:

|Sunny O

partly cloudy [

overcast [

windy O

Stripping and Excavation

Area
(sta., Elevation)

Depth/Thickness
Removed

Excavated Material
(ASTM D 2488)

Base Material
(ASTM D 2488)

Excavation Equipment:

Description

No. Operating

Type (Make & Model or Capacity)

Dozers

Backhoes

Wheel Loaders

Other

Fill Placement

Area (Sta., Elevation)
(Grids, depth below FFE)

Fill Material
(ASTM D 2488)

Lift Thickness &
Number of Passes

Hauling/Placing Equipment:

Description

No. Operating

Type (Make & Model or Capacity)

Trucks

Scrapers

Compactors

Dozers/Graders

Other

Density Tests Taken (list numbers):

Notes:
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DAILY REPORT FORM FOR INSPECTION TRENCH

Project Name:

Date:

Contract Number: DACW37- -

Temperature

QC Technician/Inspector:

Precipitation

Earthwork Contractor:

Sunny partly cloudy [ overcast [ windy O Other

Soil Stratigraphy

Zone Soil Description Water
(label in sketch) (ASTM D 2488) Conditions
Trench base soils

Sketch of Trench Profile

Beginning Sta. Ending Sta.

Trench Width:
Side Slopes (vert., 1V:1H, etc.):

Pipes, tiles, or Conduits:

(indicate sta., depth or elevation, leakage, etc.)

Excavation Equipment:

Description No. Operating

Type (Make & Model or Capacity)

Backhoes

Other

Fill Material:

Borrow Area:

Compaction Equipment:

Lift Thickness:

Number of passes:

Density Tests Taken (list numbers):

Notes:
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SECTI ON 02315

EXCAVATI ON, FI LLI NG AND BACKFI LLI NG FOR STRUCTURES
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 698 (1991) Laboratory Conpaction
Characteristics of Soil Using Standard
Effort (12,400 ft-Ibf/cu. ft. (600
KN-nfcu.m))

ASTM D 1556 (1990; R 1996) Density and Unit Weight of
Soil in Place by the Sand- Cone Met hod

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Balloon Method

ASTM D 2216 (1992) Laboratory Determ nation of Water
(Moi sture) Content of Soil, and Rock

ASTM D 2487 (1993) dassification of Soils for
Engi neering Purposes (Unified Soil
O assification Systen)

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 2937 (1994) Density of Soil in Place by the
Drive-Cylinder Method

ASTM D 3017 (1988; R 1993) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1995a) Liquid Limt, Plastic Limt, and

Plasticity Index of Soils

.2 DEGREE COF COVPACTI ON

Degree of conpaction is expressed as a percentage of the naxi mum density
obt ai ned by the test procedure presented in ASTM D 698, abbreviated as
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percent | aboratory nmaxi mum density.

Line of protection includes |evee, floodwall and cl osures.

.3 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with SECTI ON 01330: SUBM TTAL
PROCEDURES:

SD- 09 Reports
Testing; FIO

Copies of all laboratory and field test reports within 24 hours of the
conpl etion of the test.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Satisfactory Materials

Satisfactory materials for general and structural backfill for structures
| ocated on the riverside of the levee and within the |ine of protection
punp stations, and storm sewer structures shall be conprised of native
soils classified by ASTM D 2487 as SC, CL, CL-M,, and CH, unless otherw se
shown.

.1.2 G anul ar Fill

Granul ar material shall be satisfactory material containing not nore than
12 percent by weight of material passing the No. 200 sieve. For free
drai ning select granular fill, the material shall contain not nore than 5
percent by weight of material passing the No. 200 sieve.

. 1.3 Unsatisfactory Materials

Materials which do not conply with the requirenments for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills, trash, refuse, or backfills from previ ous construction
Unsatisfactory material also includes material classified as satisfactory
whi ch contains root and other organic nmatter, frozen naterial, and stones
|arger than 3 inches. The Contracting Oficer shall be notified if any
contam nated materials are found.

PART 3 EXECUTI ON

3.

3.

1 CLEARI NG AND GRUBBI NG

Clearing and grubbing is specified in SECTI ON 02230: CLEARI NG AND GRUBBI NG

2 TOPSO L
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Stripping topsoil is specified in SECTION 02300: EARTHWORK.
3.3 EXCAVATI ON

Excavation shall conformto the dimensions and el evati ons indicated for
each structure, and footing except as specified. Excavation shall extend a
sufficient distance fromwalls and footings to allow for placing and
renoval of forns. Excavations below indicated depths will not be permtted
except to renove unsatisfactory material or to aid in dewatering
Unsatisfactory material encountered bel ow t he grades shown shall be renoved
as directed and replaced with satisfactory material; and paynment wll be
made in conformance with the CHANGES cl ause of SECTI ON 00700: CONTRACT
CLAUSES. Satisfactory material renoved bel ow t he depths indicated, w thout
specific direction of the Contracting Oficer, shall be replaced, at no
additional cost to the Governnment, with satisfactory materials to the

i ndi cated excavation grade. Satisfactory material shall be placed and
conpacted as specified in paragraph FILLING AND BACKFI LLI NG  Deternination
of el evations and neasurenents of approved overdepth excavati on of
unsatisfactory material bel ow grades indicated shall be done under the
direction of the Contracting O ficer

VWhere wet or otherw se unstable soil incapable of properly supporting the
structure, as determ ned by the Contracting Officer, is unexpectedly
encountered in the bottomof a trench, such material shall be renoved to
the depth required and replaced to the proper grade with sel ect granul ar
fill, conpacted as provided in paragraph BACKFILLI NG of this section. Wen
renoval of unstable material is due to the fault or neglect of the
Contractor in the Contractor's performance of shoring and sheeting, water
renoval , or other specified requirements, such renoval and repl acenent
shall be perforned at no additional cost to the Governnent.

3.4 DRAI NAGE AND DEWATERI NG
3.4.1 Dr ai nage

Surface water shall be directed away from structure excavation sites to
prevent erosion and underm ning of foundations. Diversion ditches, dikes
and gradi ng shall be provided and nmi ntai ned as necessary during
construction. Excavated sl opes and backfill surfaces shall be protected to
prevent erosion and sl oughing. Excavation shall be perforned so that the
site, the area i mediately surrounding the site, and the area affecting
operations at the site shall be continually and effectively drai ned.

3.4.2 Dewat eri ng
See SECTI ON 01000: GENERAL for dewatering requirenents.

Groundwater flowing toward or into structure excavations shall be
controlled to prevent sloughing of excavation slopes and walls, boils,
uplift and heave in the excavation and to elimnate interference with
orderly progress of construction. French drains, sunps, ditches or
trenches will not be permitted within 3 feet of the foundation of any
structure, except with specific witten approval, and after specific
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contractual provisions for restoration of the foundation area have been
made. Control neasures shall be taken by the tine the excavation reaches
the groundwater level in order to maintain the integrity of the in situ
material. Wile the excavation is open, the groundwater |evel shall be

mai nt ai ned continuously, at |east 2 feet below the working level. Shut off
dewat eri ng systemat such a rate to prevent a quick upsurge of water that
m ght weaken t he subgrade.

Crushed rock or granular soils are not allowed beneath structure
foundati ons, unless otherwi se shown. Qther nethods to create a dry, stable
subgrade on which to place reinforcenent and concrete shall be used that

will not create a perneable condition beneath the structure. Renbve to the
maxi mum ext ent possi bl e, pervious materials incorporated into dewatering
systenms. Prior to placenent of backfill the Contracting Oficer wll

determne if nmaterials used in dewatering are renoved satisfactorily.
3.5 SHORING

See SECTI ON 01000: GENERAL for shoring requirenents. Sheet piling as

i ndicated along the existing flood wall at Punp Station K12 is designed to
provi de excavation support during construction of the Punp Station
Tenporary shoring is required to protect the | andward side of the existing
floodwal | at Punp Station Kl12.

3.6 CLASSI FI CATI ON OF EXCAVATI ON

Excavation will be unclassified regardl ess of the nature of naterial
encount er ed.

3.7 BLASTI NG
Blasting will not be permtted.
3.8 EXCAVATED MATERI ALS

Satisfactory excavated material required for fill or backfill shall be

pl aced in the proper section of the permanent work required under this
section or shall be separately stockpiled if it cannot be readily placed.
Satisfactory material in excess of that required for the pernmanent work and
all unsatisfactory material shall be disposed of as specified in SECTI ON
02300: EARTHWORK.

3.9 FI NAL GRADE OF SURFACES TO SUPPCRT CONCRETE

Excavation to final grade shall not be nade until just before reinforcenent
or concrete is to be placed. For pile foundations, the excavation shall be
stopped at an elevation of from6 to 12 i nches above the bottom of the
footing before driving piles. After pile driving has been conpleted, the
remai nder of the excavation shall be conpleted to the el evati ons shown.
Approxi mately | evel surfaces shall be roughened, and sl oped surfaces shal
be cut as indicated into rough steps or benches to provide a satisfactory
bond. Shales shall be protected fromslaking and all surfaces shall be
protected fromerosion resulting fromponding or flow of water.
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3.

10 SUBGRADE PREPARATI ON

Unsatisfactory material in surfaces to receive fill or in excavated areas
shal | be renoved and replaced with satisfactory naterials as directed by
the Contracting Officer. The surface shall be scarified to a depth of 6

i nches before the fill is started. Sloped surfaces steeper than 1 vertica
to 4 horizontal shall be plowed, stepped, benched, or broken up so that the
fill material will bond with the existing material. Wen subgrades are

| ess than the specified density, the ground surface shall be broken up to a
m ni mum depth of 6 inches, pulverized, and conpacted to the specified
density. Wen the subgrade is part fill and part excavation or natura
ground, the excavated or natural ground portion shall be scarified to a
depth of 12 inches and conpacted as specified for the adjacent fill.

Mat erial shall not be placed on surfaces that are nuddy, frozen, or contain
frost. Conpaction shall be acconplished by sheepsfoot rollers,
pneurmatic-tired rollers, steel-wheeled rollers, or other approved equi pment
well suited to the soil being conpacted. Material shall be noistened or
aerated as necessary to provide the noisture content that will readily
facilitate obtaining the specified conpaction with the equi pment used.

M ni mum subgrade density shall be as specified in paragraph FILLI NG AND
BACKFI LLI NG

11 FI LLI NG AND BACKFI LLI NG

Satisfactory materials shall be used in bringing fills and backfills to the
lines and grades indicated and for replacing unsatisfactory naterial s.
Satisfactory materials shall be placed in horizontal |ayers not exceeding

8 inches in |oose thickness, or 6 i nches when hand-operated conpactors are
used. After placing, each layer shall be plowed, disked, or otherw se

br oken up, npistened or aerated as necessary, thoroughly nm xed and
conpacted as specified. Backfilling shall not begin until construction

bel ow fi ni sh grade has been approved, forns renoved, and the excavation

cl eaned of trash and debris. Backfill shall be brought to indicated finish
grade. Backfill shall not be placed in wet or frozen areas. Heavy

equi prent for spreading and conpacting backfill shall not be operated
closer to foundation or walls than a distance equal to the hei ght of
backfill above the top of footing; the area remaining shall be conpacted in
| ayers not nore than 4 inches in conpacted thickness with power-driven
hand tanpers suitable for the material being conpacted. Backfill shall not
be pl aced agai nst structure prior to the concrete attaining 70% of its
design strength. As far as practicable, backfill shall be brought up
evenly on each side of the structure and sloped to drain away fromthe
wal | . When there are separate structural and grading contracts, the
Structural Contractor shall backfill box culverts and buried structures to
an elevation of 2 feet above the top of the structure. The G ading
Contractor shall conplete the remaining backfill in conjunction with
gradi ng operations. Each layer of fill and backfill shall be conpacted to
not |l ess than the percentage of Standard Proctor naxi num density specified
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bel ow.
Percent Laboratory
Maxi num Density
Cohesi ve Cohesi onl ess
nat eri al nat eri al
Fill, embanknent, and
structure backfill 95 95
Under structures, structure
subgrade, floor slabs, steps,
paved areas, around footings,
and subgrade 100 100
Under structures and paved
areas, top 12 inches 100 100

Approved conpacted subgrades that are disturbed by the Contractor's
operations or adverse weat her shall be scarified and conpacted as specified
herein before to the required density prior to further construction
thereon. Reconpaction over underground utilities shall be by hand tanping.

3.12 TESTI NG

Testing shall be the responsibility of the Contractor and shall be
perfornmed at no additional cost to the Governnent. Testing shall be
perfornmed in accordance with SECTI ON 01451: CONTRACTOR QUALI TY CONTROL.

3.12.1 In-Place Densities

I n-place density and noisture content test results shall be included with
the Contractor's daily construction quality control reports.

3.12.1.1 In-Place Density of Subgrades

One test per 500 square feet per lift or fraction thereof as determ ned by
the foundati on area of each structure

3.12.1.2 In-Place Density of Fills and Backfills

Not less than 1 test for each 2 vertical feet of fill per 100 linear feet
or fraction thereof as determ ned by the perinmeter or circunference of each
structure.

3.12.2 Opt i num Moi sture and Laboratory Maxi num Density
Tests shall be nade for each type material or source of material, including
borrow material to deternmine the optimum noi sture and | aboratory naxi mum
density values. One representative test per source, or when any change in
materi al occurs which may affect the opti num noisture content or |aboratory
maxi mum density wi |l be nade.

3.13 GRADI NG
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Areas within 5 feet outside of each structure line shall be constructed
true-to-grade, shaped to drain, and shall be maintained free of trash and
debris until final inspection has been conpleted and the work has been
accept ed.

3.14 TOPSO L AND SEEDI NG

Pl acenent of topsoil and seeding is specified in SECTI ON 02920: SEEDI NG
SODDI NG, AND TOPSO L.

3.15 PROTECTI ON
Settlement or washing that occurs in graded, topsoiled, or backfilled areas
prior to acceptance of the work, shall be repaired and grades reestablished

to the required el evations and sl opes.

-- End of Section --
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SECTI ON 02316

EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TY SYSTEMS
04/ 01

PART 1 GENERAL

1.

1 RELATED WORK OF OTHER SECTI ONS

Dewatering is covered in SECTON 01000: GENERAL. Material definitions,
backfill conpaction and testing requirenents are covered in SECTI ON 02300:
EARTHWORK, and SECTI ON 02630: STORM DRAI NAGE SYSTEM

.2 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 698 (1991) Laboratory Conpaction
Characteristics of Soil Using Standard
Effort (12,400 ft-Ibf/cu.ft.)

ASTM D 1556 (1990; R 1996) Density and Unit Weight of
Soil in Place by the Sand- Cone Met hod

ASTM D 2487 (1993) dassification of Soils for
Engi neering Purposes (Unified Soil
O assification Systen)

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 3017 (1988; R 1993) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

Cor ps of Engi neers (COE)

EM 385-1-1 Saf ety and Heal t h Requirenents Manual

.3 DEFI NI TI ONS

Ref erence to pipes shall include culverts. Appurtenant structures include
manhol es, inlets, outlets, headwalls, or simlar structures.

PART 2 PRODUCTS

2.

1 MATERI ALS
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In addition to the definitions below, material definitions shall be as
specified in SECTI ON 02300: EARTHWORK.

1.1 Unyi el ding Materi al

Unyi el ding material shall consist of rock and gravelly soils with stones
greater than 3 inches in any dinmension or as defined by the pipe
manuf act urer, whichever is snaller.

.1.2 Unst abl e Materi al

Unstable material shall consist of materials too soft and/or conpressible
to properly support the pipe or appurtenant structure.

. 1.3 Granul ar Beddi ng and Drai nage Fill

Mat eri al consisting of well-graded sand, gravel, crushed gravel, crushed
stone or crushed slag conposed of hard, tough and durable particles, and
shall contain not nmore than 12 percent by weight of material passing a No.
200 nesh sieve and no | ess than 95 percent by weight passing the 3/4 inch
si eve.

. 1.4 | mpervious Fil

See SECTI ON 02300: EARTHWORK.

PART 3 EXECUTI ON

3.

1 EXCAVATI ON

Trench excavation shall be by open cut except for 3 segments of storm sewer
identified in SECTI ON 02630: STORM DRAI NAGE SYSTEM to be installed by
jacking techniques. Al excavation shall be constructed in accordance with
the Safety and Heal th Requirenents Manual (EM 385-1-1) and/or OSHA
Standards. Allowable trench wi dths, depths, side slopes, sheet and bracing
requi renents, and other considerations are given in the OSHA Standard; and
an abbreviated version is given in the Safety and Health Requirenents
Manual

Provide full access to public/private prem ses and fire hydrants so as to
prevent serious disruption of travel. Protect and mai ntain benchnarks and
nonurent s during excavati ons.

1.1 Trench Excavati on

Excavation shall be perforned to the Iines and grades indicated. Renbve
exi sting home foundations, walls, slabs, and other related naterials to the
extent necessary to install the utility system During excavation

materi al satisfactory for backfilling shall be stockpiled in a neat and
orderly manner at a sufficient distance fromthe banks of the trench to
avoi d overl oading and to prevent slides or caving. Topsoil shall be
stockpil ed separately fromsuitable backfill material. G ading shall be
done as may be necessary to prevent surface water fromflowing into the
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excavation, and any water accunulating therein shall be renmoved to naintain
the stability of the bottom and sides of the excavation. Unauthorized over
excavation shall be backfilled at no additional cost to the Governnent.

3.1.1.1 Bott om Preparati on

The bottons of trenches shall be accurately graded to provide uniform
bearing and support for the bottom quadrant of each section of the pipe.
Pi pe shall rest on undisturbed or properly placed and conpacted soil al ong
its entire length. Bell holes shall be excavated to the necessary size at
each joint or coupling to elimnate point bearing. Stones of 3 inches or
greater in any dinension, or as recommended by the pi pe nanufacturer

whi chever is smaller, shall be renoved to avoid point bearing.

3.1.1.2 Unyi el ding Materi al

Where unyielding material is encountered in the bottom of the trench, such
material shall be renoved 8 inches below the required grade and repl aced
wi th granul ar beddi ng, except as provided bel ow.

For levees and all utility systens passing through or beneath |evees,
the replaced fill shall neet the requirenents for the zone where it is
| ocated. Use of material nore pervious than surrounding soils is not
accept abl e.

3.1.1. 3 Unst abl e Materi al

Where wet, soft, unsuitable or otherw se unstable soil incapable of
properly supporting pipe is encountered in the bottomof a trench or
excavation, the Contractor shall imediately contact the Contracting

O ficer prior to proceeding with the associ ated work. Wen renoval of
unstable material is required due to i nadequate shoring and sheeting, water
renoval , control of ground water or other sinilar operations, such unstable
material shall be excavated and replaced with satisfactory material as
directed at no additional cost to the Government.

3.1.1.4 Excavation for Appurtenances

Excavation for appurtenances shall be of sufficient size to permt the

pl acenent and renoval of forns for the full Iength and width of structure
footings and foundati ons as shown. Renoval of unstable naterial shall be
as specified above. Wen concrete is to be placed in an excavated area,
speci al care shall be taken not to disturb the bottom of the excavation
Excavation to the final grade |evel shall not be made until just before
concrete is to be placed or appurtanences are to be installed.

3.1.2 St ockpi | es

St ockpi |l es of satisfactory material shall be placed and graded as
specified. Stockpiles shall be kept in a neat and well drained condition
gi ving due consideration to drainage at all tines. The ground surface at
stockpil e locations shall be cleared, grubbed, and seal ed. Excavated

sati sfactory and unsatisfactory materials shall be separately stockpil ed.
St ockpi l es of satisfactory materials shall be protected from contam nation
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whi ch may destroy the quality and fitness of the stockpiled material. |If
the Contractor fails to protect the stockpiles, and any naterial becones
unsatisfactory, such material shall be renoved and replaced with
satisfactory material from approved sources at no additional cost to the
Gover nrent .

3.2 BACKFI LLI NG AND COVPACTI ON

Backfilling shall not begin until construction below finish grade has been
approved, stormdrai nage systens have been inspected, tested and approved;
concrete forms have been renpved and the excavation cl eaned of frost, trash
and debris. Backfill shall not be placed agai nst foundation walls prior to
7 days after conpletion of the walls. As far as practicable, backfil

shal | be brought up evenly on each side of the wall. Trenches not

i medi ately backfilled to grade shall be sloped to drain if practicable.
Heavy equi pnment for spreadi ng and conpacting backfill shall not be operated
closer to a foundation or other underground structural elenent than a

di stance equal to the height of backfill above the top of footing; the area
remai ni ng shall be conpacted with power driven hand tanpers suitable for
the material being conpacted.

See SECTI ON 02300: EARTHWORK.
3.2.1 Levees

Where pipes are located within the right of way of |evees, all fill
materials shall nmeet the type and classification for the fill zone shown on
drawi ngs, otherw se use sane type of material for the zone where the trench
is |located. The portion of the trench in native soils shall be backfilled
with the excavated material that matches the surrounding soils.

3.2.2 Beddi ng and Initial Backfil
Beddi ng shall be of the type and thickness shown. [Initial backfil

material shall be placed and conpacted to 95% of Standard Proctor density
wi th manual tanpers to a hei ght above the pi pe necessary to prevent damage,

but not I ess than one foot. The backfill shall be brought up evenly on
both sides of the pipe for the full length of the pipe. Care shall be
taken to ensure thorough conpaction of the fill under the haunches of the
pi pe.

3.2.3 Fi nal Backfi |

Final backfill is all material necessary to conplete backfilling at the
trench above the bedding and initial backfill. Final backfill shall consi st
of native inmpervious fill, unless otherw se required beneath pavenents,

adj acent to structures or other project features. Placenment and conpaction
of final backfill shall conply with the requirenents listed in SECTI ON 02300
EARTHWORK for the fill zone or feature in which the utility trench is
| ocat ed.
3.2. 4 Backfill for Appurtenances

After the structure has been constructed and the concrete has been all owed
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to cure for 7 days, backfill shall be placed in such a manner that the
structure will not be damaged by the shock of falling earth. The backfil
materi al shall be deposited and conpacted as specified for final backfill,
and shall be brought up evenly on all sides of the structure to prevent
eccentric | oading and excessive stress.

3.3 TESTING

testing shall be the responsibility of the Contractor and shall be
perfornmed at no additional cost to the Governnent.

3.3.1 Testing Facilities

Tests shall be performed by an approved comercial testing | aboratory or
may be tested by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and
approved by the Contracting Oficer

3.3.2 Testing of Backfill Materials

Classification of backfill materials shall be determined in accordance with
ASTM D 2487 and the noisture-density relations of soils shall be determ ned
in accordance with ASTM D 698. A m ni num of one soil classification and one
noi sture-density relation test shall be perfornmed on each different type of
mat eri al used for beddi ng and backfill.

3.3.3 Field Density Tests

Tests shall be performed in sufficient nunbers to ensure that the specified
density is being obtained. A mininumof one field density test for each 2
vertical feet of backfill for every 300 feet of installation shall be
perfornmed. One noisture density relationship shall be determ ned for every
1500 cubic yards of material used. Field in-place density shall be

determ ned in accordance with ASTM D 1556 and ASTM D 2922. When ASTM D 2922
is used, the calibration curves shall be checked and adjusted using the
sand cone nethod as described in paragraph "Calibration" of the ASTM
publication. ASTM D 2922 results in a wet unit weight of soil and when
using this nmethod, ASTM D 3017 shall be used to deternine the noisture
content of the soils. The calibration curves furnished with the gauges
shal |l be checked along with density calibration checks as described in ASTM
D 3017. The calibration checks of both the density and npi sture gauges
shal |l be nade at the beginning of a job, on each different type of nmateria
encountered, at intervals as directed by the Contracting Oficer. Copies of
calibration curves, results of calibration tests, and field and | aboratory
density tests shall be furnished to the Contracting Oficer. Trenches

i mproperly conpacted shall be reopened to the depth directed, then refilled
and conpacted to the density specified at no additional cost to the

Gover nrent .

-- End of Section --
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SECTI ON 02373

SEPARATI ON GEOTEXTI LE
04/ 01

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of the specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 3786 (1987) Hydraulic Bursting Strength of

Knitted Goods and Nonwoven Fabrics:
D aphragm Bursting Strength Tester Method

ASTM D 4354 (1996) Sanpling of CGeosynthetics for
Testi ng
ASTM D 4355 (1992) Deterioration of Geotextiles from

Exposure to U traviolet Light and Water
(Xenon- Arc Type Appar at us)

ASTM D 4491 (1995) Water Perneability of Geotextiles
by Permittivity

ASTM D 4533 (1991) Trapezoid Tearing Strength of
Geot extil es

ASTM D 4632 (1991) Grab Breaking Load and El ongation
of Geotextiles

ASTM D 4751 (1995) Determ ning Apparent Opening Size
of a Ceotextile

ASTM D 4759 (1988; R 1996) Determ ning the
Speci fication Confornmance of CGeosynthetics

ASTM D 4833 (1988; R 1996) Index Puncture Resistance
of Geotextiles, Geonenbranes, and Rel ated
Product s

ASTM D 4873 (1995) Identification, Storage, and

Handl i ng of Geosynthetic Rolls
1.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having a "FIO' designation are for infornmation only. The
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1

followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 06 Instructions
Manuf acturing Quality Control Sanpling and Testing; FIQO

A mni mum of 14 days prior to schedul ed use, manufacturer's quality control
manual including instructions for geotextile storage, handling,
installation, seam ng, and repair

SD-13 Certificates
Ceotextile; GA

A mni mum of 14 days prior to schedul ed use, nanufacturer's certificate of
conpliance stating that the geotextile neets the requirenents of this
section. This submittal shall include copies of manufacturer's quality
control test results. For needl e punched geotextiles, the nanufacturer
shall also certify that the geotextile has been continuously inspected
usi ng permanent on-line full-width netal detectors and does not contain any
needl es which coul d damage ot her geosynthetic |layers. The certificate of
conpliance shall be attested to by a person having |egal authority to bind
t he geotextil e manufacturer

.3 DELI VERY, STORAGE AND HANDLI NG

Delivery, storage, and handling of geotextile shall be in accordance with
ASTM D 4873.

. 3.1 Del i very

The Contracting Officer will be present during delivery and unl oadi ng of
the geotextile. Rolls shall be packaged in an opaque, water proof,
protective plastic wapping. The plastic wapping shall not be renoved
until deploynment. If quality assurance sanples are collected, rolls shal
be i mediately rewapped with the plastic wapping. GCeotextile or plastic
wr appi ng danaged during storage or handling shall be repaired or repl aced,
as directed. Each roll shall be |abeled with the manufacturer's nane,
geotextile type, roll nunmber, roll dinmensions (length, w dth, gross

wei ght), and date nmanufactured.

.3.2 St or age

Ceotextile rolls shall be protected from becom ng saturated. Rolls shal
either be elevated off the ground or placed on a sacrificial sheet of
plastic. The geotextile rolls shall also be protected fromthe foll ow ng:
construction equi pnment, ultraviolet radiation, chemcals, sparks and
flames, tenperatures in excess of 160 degrees F, and any other
environnental condition that nmay damage the physical properties of the
geotextile.

3.3 Handl i ng
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Ceotextile rolls shall be handl ed and unl oaded with | oad carrying straps, a
fork lift with a stinger bar, or an axial bar assenbly. Rolls shall not be
dragged al ong the ground, lifted by one end, or dropped to the ground.

PART 2 PRODUCTS
2.1 RAW MATERI ALS
2.1.1 Ceotextile

Ceotextile shall be a woven pervious sheet of polymeric material and shal
consi st of long-chain synthetic polyners conposed of at |east 95 percent by
wei ght pol yol efins, polyesters, or polyam des. The use of woven slit film
geotextiles (i.e. geotextiles made fromyarns of a flat, tape-Ilike
character) will not be allowed. Stabilizers and/or inhibitors shall be
added to the base polyner, as needed, to nake the filanents resistant to
deterioration by ultraviolet light, oxidation, and heat exposure. Regrind
material, which consists of edge trinm ngs and other scraps that have never
reached the consunmer, may be used to produce the geotextile. Post-consuner
recycled material shall not be used. GCeotextile shall be fornmed into a
network such that the filanents or yarns retain dinmensional stability
relative to each other, including the selvages. Geotextiles and factory
seans shall nmeet the requirenents specified in Table 1. Were applicable,
Table 1 property values represent mni numaverage roll values (MARV) in the
weakest principal direction. Values for ACS represent naxi num average rol
val ues.

TABLE 1. GEOTEXTI LE PHYSI CAL PROPERTI ES

PROPERTY TEST METHOD TEST VALUE
El ongati on percent Less Than 15 ASTM D 4632
Appar ent Qpeni ng 70 ASTM D 4751
Size (U S. Sieve)
Permttivity, 0.1 ASTM D 4491
sec-1
Puncture, |bs. 90 ASTM D 4833
G ab 250 ASTM D 4632
Tensil e, |bs.
Tr apezoi dal 90 ASTM D 4533
Tear, |bs.
Bur st 350 ASTM D 3786
Strength, psi
U traviol et 50 ASTM D 4355
Stability

(percent strength retained at 500 hours)

SECTI ON 02373 Page 4



East Grand Forks, Phase 1 Levees EG-PH1

2.1.2 Thr ead

Sewn seans shall be constructed with high-strength pol yester, nylon, or

ot her approved thread type. Thread shall have ultraviolet |ight stability
equi valent to the geotextile and the color shall contrast with the
geotextile.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Subgr ade Preparation

The surface underlying the geotextile shall be snboth and free of ruts or
protrusi ons which coul d danage the geotextile. Subgrade materials and
conpaction requirements shall be in accordance with Section 02722:
AGGREGATE BASE OR SURFACE COURSE

3.1. 2 Pl acenent

The Contractor shall request the presence of the Contracting Oficer during
handling and installation. Geotextile rolls which are danaged or contain

i nperfections shall be repaired or replaced as directed. The geotextile
shall be laid flat and snmooth so that it is in direct contact with the
subgrade. The geotextile shall also be free of tensile stresses, folds,
and winkles. On slopes greater than 5 horizontal on 1 vertical, the
geotextile shall be laid with the nmachine direction of the fabric parallel
to the slope direction.

3.2 SEAMB
3.2.1 Overl ap Seamns

Overlapping is not permtted. Sewn seans shall be used to connect al
geotextil e panels.

3.2.2 Sewn Seans

Seans shall be continuously sewn using a J-type seamwith two rows of a 401
| ocking chain stitch. The m nimum di stance fromthe geotextile edge to the
stitch line nearest to that edge shall be 3 inches unless otherw se
recommended by the manufacturer. The thread at the end of each seam run
shall be tied off to prevent unraveling. Seans shall be on the top side of
the geotextile to allow inspection.

3.3 PROTECTI ON
The geotextile shall be protected during installation fromclogging, tears,
and ot her danage. Danmmged geotextile shall be repaired or replaced as
directed. Adequate ballast (e.g. sand bags) shall be used to prevent

uplift by wind. The geotextile shall not be |left uncovered for nore than 2
days during installation.

3.4 REPAI RS
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Ceotextil e damaged during installation shall be repaired by placing a patch
of the sane type of geotextile which extends a mininmumof 12 inches beyond
the edge of the dammge or defect. Patches shall be continuously fastened
using a sewn seam or other approved nethod. The nachine direction of the
patch shall be aligned with the nmachine direction of the geotextile being
repaired. Geotextile which cannot be repaired shall be replaced.

3.5 PENETRATI ONS

Engi neered penetrations of the geotextile shall be constructed as shown on
t he draw ngs.

3.6 COVERI NG

Ceotextile shall not be covered prior to approval by the Contracting
Oficer. The Contractor shall request the presence of the Contracting

O ficer during covering of the geotextile. Cover soil shall be placed in a
manner that prevents winkles fromfolding over onto thenselves. No

equi pnment shall be operated directly on top of the geotextile. A m ninum of
12 inches of soil shall be naintained between full-scale construction

equi pnment tires/tracks and the geotextile during the covering process.

-- End of Section --

SECTI ON 02373 Page 6



East Grand Forks, Phase 1 Levees EGFPHL

SECTI ON TABLE OF CONTENTS
DIVISION 02 - SITE WORK
SECTI ON 02378
GEOTEXTI LE FI LTERS

04/ 01

PART 1 GENERAL

REFERENCES

SUBM TTALS

SH PMENT, HANDLI NG AND STORAGE
3.1 Shi pnent and St orage

(RS SS
B WN R

PART 2 PRODUCTS

MATERI ALS
1 Ceotextile
1.1.1 Cener al

.1.1.2 Ceotextil e Fiber
2 Sears
3 Securing Pins

PART 3 EXECUTI ON

SURFACE PREPARATI ON
| NSTALLATI ON OF THE GEOTEXTI LE
.1 Cener al
.2 Pl acenment
PROTECTI ON
OVERLAPPI NG AND SEAM NG
.1 Over | appi ng
.2 Sewn Seans

WWHWWWN P
NN

DS

-- End of Section Table of Contents --

SECTI ON 02378 Page 1



East Grand Forks, Phase 1 Levees EG-PH1

SECTI ON 02378

GEOTEXTI LE FI LTERS
04/ 01

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM D 123 (1996a) Standard Termi nol ogy Relating to
Textiles

ASTM D 4354 (1996) Sanpling of CGeosynthetics for
Testi ng

ASTM D 4355 (1992) Deterioration of Geotextiles from

Exposure to U traviolet Light and Water
(Xenon- Arc Type Appar at us)

ASTM D 4491 (1999) Water Perneability of Geotextiles
By Permttivity

ASTM D 4533 (1991; R 1996) Trapezoid Tearing Strength
of Geotextiles

ASTM D 4632 (1991; R 1996) Grab Breaking Load and
El ongati on of Geotextiles

ASTM D 4751 (1999) Determ ning Apparent Opening Size
of a Ceotextile

ASTM D 4833 (1988; R 1996) Index Puncture Resistance
of Geotextiles, Geonenbranes, and Rel ated
Product s

ASTM D 4873 (1997) Identification, Storage, and

Handl i ng of Geosynthetic Rolls

ASTM D 4884 (1996) Strength of Sewn or Thernally
Bonded Seans of Geotextiles

U S. ARMY CORPS OF ENG NEERS, ENG NEERI NG MANUALS ( EM
EM 1110- 2- 1601 (1991; Change 1-1994) Hydraulic Design of
Fl ood Control Channels
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1.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-13 Certificates
Ceotextile; GA

Submit the manufacturer's certification of the geotextile material. All
brands of geotextile and all seans to be used will be accepted on the basis
of mll certificates or affidavits. Submt duplicate copies of the mll
certificate or affidavit signed by a legally authorized official fromthe
conpany manufacturing the geotextile. The m |l certificate or affidavit
shal |l attest that the geotextile nmeets the chem cal, physical and

manuf acturing requirenments stated in this specification

SD- 14 Sanpl es

1.3 SH PMENT, HANDLI NG AND STORAGE

1.3.1 Shi pnent and St orage
Only approved geotextile rolls shall be delivered to the project site. All
geotextile shall be | abel ed, shipped, stored, and handled in accordance
with ASTM D 4873. No hooks, tongs, or other sharp instrunents shall be
used for handling geotextile.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Geotextile

2.1.1.1 Gener a
The geotextile shall be a non-woven pervious sheet of plastic yarn as
defined by ASTM D 123. The geotextile shall equal or exceed the m ni mum
average roll values listed in TABLE 1, M N MUM PHYSI CAL REQUI REMENTS FOR

DRAI NAGE GEOTEXTILE. Strength values indicated in the table are for the
weaker principal direction.

M NIl MUM PHYSI CAL RECUI;éﬁéﬁié-FOR FI LTERS GEOTEXTI LE
 PROPERTY  WNTS ACCEPTABLE VALUES TEST METHD
‘GRMB STRENGTH  Ib 180 ASTM D 4632
SEAMSTRENGH  Ib 180 ASTM D 4632
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TABLE 1
M NI MUM PHYSI CAL REQUI REMENTS FCOR FI LTERS GEOTEXTI LE
PUNCTURE I'b 80 ASTM D 4833
TRAPEZO D TEAR I'b 50 ASTM D 4533
APPARENT OPENI NG
S| ZE U S. SIEVE 100 ASTM D 4751
PERM TTI VI TY sec -1 0.1 ASTM D 4491

2.1.1.2 Ceotextil e Fiber

Fi bers used in the manufacturing of the geotextile shall consist of a

| ong-chai n synthetic polynmer conposed of at |east 85 percent by wei ght of
pol yol efi ns, polyesters, or polyam des. Stabilizers and/or inhibitors
shal |l be added to the base polyner if necessary to nake the filanents
resistant to deterioration caused by ultraviolet |ight and heat exposure.
Recl ai ned or recycled fibers or polyner shall not be added to the
formulation. Geotextile shall be fornmed into a network such that the
filaments or yarns retain dinensional stability relative to each ot her

i ncluding the edges. The edges of the geotextile shall be finished to
prevent the outer fiber frompulling away fromthe geotextile.

2.1.2 Seans

The seans of the geotextile shall be sewn with thread of a material neeting
the chem cal requirenents given above for geotextile yarn or shall be
bonded by cenenting or by heat. The sheets of geotextile shall be attached
at the factory or another approved |ocation, if necessary, to form sections
not less than 12 feet wide. Seans shall be tested in accordance with

met hod ASTM D 4884. The strength of the seamshall be not |less than the
required grab tensile strength of the unaged geotextile in any principa
direction.

2.1.3 Securing Pins

The geotextile shall be secured to the enbanknent or foundation soil to
prevent novenent prior to placenent of revetnent materials. Appropriate
neans to prevent nmovenent such as pins, staples, sand bags, and stone shal
be used. When used securing pins and staples, the pins or staples shall be
i nserted through the geotextile along the Iine passing through the m dpoint
of the seam | ocations. Securing pins and staples shall be renoved as

pl acenent of revetnent naterials are placed to prevent tearing of
geotextile or enlarging hol es.

Spaci ng between securing geotextile depends on the steepness of the
enmbankment sl ope. The nmaxi mum spaci ng shall be equal to or less than the
values listed in TABLE 2, MAXI MUM SPACI NG FOR SECURI NG GEOTEXTI LE.  When
wi ndy conditions prevail at the construction site, the spacing should be
decreased upon the demand of the Contracting Officer. Termnal ends of the
geotextile shall be anchored with key trench or apron at crest, toe of the
sl ope and upstream and downstream linmts of installation.
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TABLE 2
MAXI MUM SPACI NG FOR SECURI NG GEOTEXTI LE

EMBANKMENT SPACI NG, f eet
STEEPER THAN 1V ON 3H 2
1V ON 3H TO 1V ON 4H 3
FLATTER THAN 1V ON 4H 5

PART 3 EXECUTI ON

3.

1 SURFACE PREPARATI ON

Surface on which the geotextile will be placed shall be prepared to a
relatively smooth surface condition, in accordance with the applicable
portion of this specification and shall be free fromobstruction, debris,
depressions, erosion feature, or vegetation. Any irregularities will be
renoved so as to insure continuous, intimate contact of the geotextile with
all the surface. Any |loose material, soft or |ow density pockets of
material, will be renoved; erosion features such as rills, gullies etc.

nust be graded out of the surface before geotextile placenent.

.2 | NSTALLATI ON OF THE GEOTEXTI LE

2.1 Cener al

The geotextile shall be placed in the manner and at the | ocations shown.
At the tinme of installation, the geotextile shall be rejected if it has
defects, rips, holes, flaws, deterioration or damage incurred during
manuf acture, transportati on or storage.

.2.2 Pl acenent

The geotextile shall be placed snooth and free of tension, stress, folds,
wrinkles, or creases. Tenporarily secure the geotextile to help hold it in
place until the bedding |ayer is placed shall be allowed. The tenporary
securing neasures shall be renmoved as the bedding is placed to relieve high
tensile stress which may occur during placenent of material on the
geotextile. Trimm ng shall be perforned in such a manner that the
geotextile shall not be danmmged in any way.

.3 PROTECTI ON

The geotextile shall be protected at all tines during construction from
contam nation by surface runoff and any geotextile so contani nated shall be
renoved and replaced with uncontam nated geotextile. Any danage to the
geotextile during its installation or during placenent of bedding materials
shal |l be replaced by the Contractor at no cost to the Government and the
wor k shall be schedul ed so that the covering of the geotextile with a |ayer
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of the specified material is acconplished within 2 cal endar days after

pl acenent of the geotextile. Failure to conmply shall require replacenent
of geotextile. The geotextile shall be protected from danmage prior to and
during the placenent of riprap or other materials. Before placenent of
riprap or other materials, the Contractor shall denpnstrate that the

pl acenent technique will not cause damage to the geotextile. In no case
shal | any type of equi pnent be all owed on the unprotected geotextile.

3.4 OVERLAPPI NG AND SEAM NG
3.4.1 Over | appi ng

The overl appi ng of geotextile is not allowed. Seaming will be required.
3.4.2 Sewn Seans

Seam geotextil e panels together with a J-type seamusing two rows of 401
| ocki ng chain stitches.

Hi gh strength thread should be used such that seamtest should conformto
ASTM D 4884. The thread shall neet the chemical, ultraviolet, and physical
requi renents of the geotextile, and the color shall be different fromthat
of the geotextile. The seamstrength shall be equal to the strength
required for the geotextile in the direction across the seam

-- End of Section --
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SECTI ON 02388

STONE PROTECTI ON (Rl PRAP)
04/ 01

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 4992 (1994) Eval uation of Rock to be Used for
Er osi on Control

U S. ARMY CORPS OF ENG NEERS, ENG NEERI NG MANUALS (EM

EM 1110- 2- 1601 (1991) Hydraulic Design of Flood Control
Channel s

EM 1110- 2- 1906 (Nov. 1970) Laboratory Soils Testing with
Change 1 (May, 1980) and Change 2 (Aug.
1986) .

EM 1110- 2- 2302 (1990) Construction with Large Stone

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

NI ST HB 44 (1997) NI ST Handbook 44: Specifications,
Tol erances, and O her Techni cal
Requirenments for Wi ghing and Measuring
Devi ces

1.2 SUBM TTALS
Government approval is required for all submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCOCEDURES:
SD-08 Statenents
Material Sources; GA
The Contractor shall designate in witing only one source or one
conbi nati on of sources from which he proposes to furnish stone. The

Contractor shall state in witing nethods of processing and handl i ng
riprap, and shall notify the Contracting O ficer when production nethods
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are changed.
SD- 09 Reports
Gradation Test; FIO

Gradation Test Results for riprap and aggregates. Riprap gradation and
riprap bedding testing results shall be submitted on the WORKSHEET FOR
GRADATI ON ANALYSI S OF RI PRAP (Form 4055) and GRADATI ON CURVES FOR RI PRAP
FI LTER AND BEDDI NG (Form 4056). A bl ank copy of each formis included at
the end of this section.

SD- 13 Certificates
Certified Weight Scale Tickets; FIO
Copies of all certified weight scale tickets shall be furnished to the

Contracting Oficer at a frequency as directed. The tickets do not need to
be formally submtted through the submttal process.

PART 2 PRODUCTS

2.

1 STONE SOURCES AND EVALUATI ON

Stone and aggregate naterials may be quarried rock or durable fieldstone
and shall be produced or obtained fromthe sources |isted in SECTI ON 00830:
ATTACHMENTS. If the Contractor proposes to furnish materials froma source
not listed, the Governnent Geol ogist will nmake such investigations and

eval uati ons as necessary to deternine whether or not materials with
acceptabl e durability can be produced fromthe proposed source. The rock
supplied shall be conposed of a quality fieldstone or be quarried from one
rock formation to provide a product of uniform appearance. The Contractor
shal |l not supply rock fromvarious formations, or mx field stone with
quarried rock, unless approved by the Contracting Officer. It is the
Contractor's responsibility to determ ne that the stone source or

conbi nati on of sources selected is capable of providing the quality,
guantities and gradati on needed and at the rate needed to maintain the
schedul ed progress of the work.

1.1 Al t ernate Sources

If the Contractor proposes to furnish stone materials froma source not
listed in SECTI ON 00830: ATTACHVMENTS, the Governnent Geol ogist will nake
such investigations and eval uati ons as necessary to determ ne whether or
not materials neeting the requirenents specified can be produced fromthe
proposed source. Alternate sources fromwhich the Contractor proposes to
obtain stone materials shall be selected and submitted for approval at

| east 30 days in advance of the time when the material wll be required.

. 1.2 Acceptance of Materials

Acceptance of a source of stone is not to be construed as acceptance of al
material fromthat source. The right is reserved to reject materials from
certain |localized areas, zones, strata, or channels, when such naterials
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are unsuitable for stone as determned by the Contracting Officer. The
Contracting Oficer also reserves the right to reject individual units of
produced specified materials in stockpiles at the quarry, all transfer
points, and at the project construction site when such materials are
determ ned to be unsuitable.

.2 Rl PRAP

Ri prap gradation shall neet the requirenents for R80 and R270 ri prap
i ndi cated on the attached FORM 4055. The stone shall be well graded within
the imts specified.

. 2.1 Cener al

Al'l stone shall be durable material. Stone for riprap shall have a
specific gravity between 2.55 and 2.75 unl ess approved by the Contracting
Oficer. Stone shall be of a suitable quality to ensure pernmanence in the
structure and in the climate in which it is to be used. It shall be free
fromcracks, blast fractures, bedding, seanms and ot her defects that would
tend to increase its deterioration fromnatural causes. The stone shall be
cl ean and reasonably free fromsoil, quarry fines, and shall contain no
refuse. Any foreign material adhering to or conbined with the stone as a
result of stockpiling shall be renmoved prior to placenent. Neither the
breadth nor the thickness of any piece of stone shall be | ess than
one-third of it's length. Cccasional pieces of stone slightly larger than
t he maxi mum weight will be pernmitted provided the gradation and voids are
not unduly affected and that surface tol erances are net.

.2.2 Pr oducti on

Ri prap shall be handl ed and sel ectively | oaded onto trucks in a manner to
avoi d segregation and provide a distribution of stone sizes consistent with
the gradati on band and test sanples. Each truckload shall be
representative of the gradation requirenents.

.3 Rl PRAP BEDDI NG

Ri prap beddi ng gradation shall neet the requirenents listed in Table 1

Table 1
Ri prap Beddi ng
Si eve Size Percent Finer By Wi ght
9" 100
6" 80 to 100
3" 55 to 85
1" 35 to 55
No. 4 10 to 35
No. 10 0 to 25
No. 40 0 to 10
No. 200 0to5
2.3.1 Gener a
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Al'l stone shall be durable material. Stone for riprap shall have a
specific gravity between 2.55 and 2.75 unl ess approved by the Contracting
Oficer. Stone shall be of a suitable quality to ensure pernmanence in the
structure and in the climate in which it is to be used. It shall be free
fromcracks, blast fractures, bedding, seanms and ot her defects that would
tend to increase its deterioration fromnatural causes. The stone shall be
cl ean and reasonably free fromsoil, quarry fines, and shall contain no

ref use.

2.3.2 Pr oducti on

Ri prap beddi ng shall be handl ed and sel ectively | oaded onto trucks in a
manner to avoi d segregation and provide a distribution of stone sizes
consistent with the gradati on band and test sanples. Each truckload shal
be representative of the gradation requirenents.

2.4  GEOTEXTI LE
Ceotextile shall neet the requirenents of Section 02378 Ceotextile Filter
2.5 SOURCE QUALI TY CONTROL

Sanpling and testing shall be performed by and at the expense of the
Contractor at no additional cost to the Governnent. Gadation tests shal
be performed by either Method A or B at the frequency listed below. A

sati sfactory gradation test shall be obtained prior to any hauling and
delivery of materials. Al tests, including failing tests shall be

subm tted. Tests performed on material which do not neet gradation and
shape requirements will not be counted as part of the tests required. The
Contracting Oficer shall be inforned i nmediately of test results and draft
copies of test results shall be furnished at the Contracting O ficers
request.

2.5.1 Sanpl i ng Requirenents
The Contracting O ficer shall direct the tine and | ocation of sanpling,
unl ess wai ved. Sanples shall be taken from stockpiles or |oaded trucks,

and not directly fromconveyers or chutes.

2.5.2 Gradation Testing
Perform gradation tests on riprap and riprap bedding as required bel ow.

2.5.2.1 Ri prap

a. Notification. The Contracting Oficer shall be infornmed 24 hours
before each riprap test.

b. Testing frequency. At least 1 gradation test shall be performed per
source prior to delivery to the project site. Perform1l test of riprap
stockpiled or delivered to the project site.

c. Sanple Size. The sanple shall have a m ni nrum gross wei ght not | ess
than 25 tinmes the maxi num stone size in the specified gradation (25 * W
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100) -
2.5.2.2 Ri prap Test Method A

Test method A shall consist of weighing all stones larger than 5 pounds in
a sanple. Five to seven wei ght classes shall be selected within the range
of stone sizes. Each stone shall be wei ghed and recorded on the work sheet
for method A.  The weight of stones shall be sumed for each wei ght cl ass;

after which calculations and a plot of the gradation shall be conpleted in
accordance with accepted practice for soil and aggregate gradations.

2.5.2.3 Ri prap Test Method B

Test method B shall consist of separating the stones into 5 to 7 piles,
ordered by size. The sanple shall be separated on a clean, hard surface
that is free of smaller stones that could beconme nmixed with the sanple.
The stones shall be visually screened to place theminto appropriate piles.
Al'l stones shall be separated and placed into a pile before weighing.
After separating, the smallest and | argest rock in each pile shall be
wei ghed and recorded. The stones shall be adjusted as necessary so that
the weight classes do not overlap. After adjustnent is adequate and wei ght
cl asses have been established, each pile of stone shall be wei ghed and
recorded on the work sheet for nethod B. Calculations and a plot of the
gradation shall be conpleted in accordance with accepted practice for soi
and aggregate gradations.

2.5.2.4 Ri prap Beddi ng

a. Notification. The Contracting Oficer shall be infornmed 24 hours
before each riprap test.

b. Testing frequency. At least 1 gradation test shall be performed per
source prior to delivery to the project site. Perform1 test of riprap
stockpiled or delivered to the project site.

c. Sanple size. The sanple shall have a m ni mum gross wei ght of 150 pounds.
2.5.2.5 Gradation Tests for Riprap Beddi ng

The sanpling and testing procedures for gradation tests for beddi ng shal
be in accordance with EM 1110-2-1906. Report results on ENG FORM 4056
GRADATI ON  CURVES, provided at the end of this section

2.6 STOCKPI LES

St ockpil es shall be formed by a series of layers or truckl oad dunps, where
the rock essentially remamins where it is placed. Subsequent |ayers shal
be started 10 feet fromthe edge of the previous |ayer so that the rock
will not roll down the edges of the pile. Any stone which has becone
contam nated with soil or refuse shall not be put into the work unless the
contam nating material has been renoved prior to placenent.

PART 3 EXECUTI ON

SECTI ON 02388 Page 7
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3.1 CONSTRUCTI ON TOLERANCES

Work shall generally neet the required el evations, slope and grade; and the
outer surfaces shall be even and present a neat appearance.

3.1.1 Subgr ades

Areas on which stone protection will be placed shall be graded and/or
dressed to conformto cross sections shown on the contract drawi ngs within
2 inches above or below the neat |ines. The surface shall be reasonably
snooth to match tol erances nornally obtained by rough grading wth bl aded
equi pnment. For subaqueous construction in greater than 3 feet of water
the tol erance shall be 6 inches.

3.1.2 Layer Thi ckness

Any layers found to be | ess than 80% of the specified thickness shall be
corrected. This tolerance shall only be exceeded on isol ated spot checks,
and if the tolerance is commonly exceeded, the Contractor shall change his
construction nethods to inprove the quality control. If it is necessary to
estimate riprap quantities for changes, the volune shall be based on neat

I ine dinensions and the plan dinension for thickness. A conversion factor
of 1.5 tons/CY shall be used to determ ne quantity requirenments, unless
otherwi se directed by the Contracting Oficer

3.1.3 Sur face Tol erances

The finished surface tol erance above the neat |ine shall generally not
deviate fromthe |ines and grades shown by nore than half (1/2) the average
stone di mension of the gradation range. Riprap that has a rough and uneven
surface shall be reworked by hand to stabilize stones that wobble and are
out of tolerance, except where the Contracting O ficer approves use of

equi pment. Rearranging of individual stones shall be required to the
extent necessary to obtain a well-graded distribution of stone sizes.

3.2 FOUNDATI ON PREPARATI ON

Foundati on areas shall be excavated or filled to the lines and grades

shown. Filling shall be with earth simlar to the adjacent material and
shall be well conpacted. |Innediately prior to placing riprap, the prepared
subgrade will be inspected by the Contracting Oficer unless waived; and no

materi al shall be placed thereon until that area has been approved.

3.3 PLACEMENT OF RI PRAP

3.3.1 Layer Requirenents
Ri prap shall be placed in a manner which will produce a well-graded nmass of
rock with the mninumpracticable percentage of voids. The |arge stones
shall be well distributed. The finished riprap shall be free from

obj ecti onabl e pockets of snmmll stones and clusters of |arger stones.

3.3.2 Constructi on Met hods

SECTI ON 02388 Page 8
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Unsegregated stone shall be placed in a systematic manner. Riprap shall be
placed to its full course thickness in one operation and in such nanner as
to avoid displacing underlying material. Placerment shall typically begin
at the bottomof the area to be covered and conti nue up sl ope. Subsequent

| oads of material shall be placed agai nst previously placed naterial in
such a manner as to ensure a relatively honmbgenous nass. Final finish of

sl ope shall be performed as the material is placed.

Placing riprap in layers will not be permtted. Placing riprap by dunping
it into chutes, or by any nethod likely to cause segregation of the various
sizes, shall not be permtted. Placing riprap by dunping it at the top of
the sl ope and pushing it down the slope shall not be pernmitted. No

equi pnent shall be operated directly on the conpleted stone protection
system Dunp trucks shall be equi pped with bottomhinged tailgates if rock
is directly placed into position with the trucks.

3.3.3 Ri prap Pl acenent on Ceotextile

Ri prap shall be placed over the geotextile by nmethods that do not tear
puncture, or reposition the fabric. Equipnment shall be operated so as to
m nimze the drop height of the stone without contacting and danmagi ng the
geotextile. Generally this will be about 1 foot of drop fromthe bucket to
the placenent surface. Riprap shall be placed so that stones do not rol
downhi | | .

3.4 MAI NTENANCE

The Contractor shall maintain the stone protection and underlyi ng works
until accepted by the Contracting O ficer. Wen appropriate, the
Contractor shall place stone protection in a tinely manner to reduce risk
of scour. Any material displaced prior to acceptance and due to the
Contractor's negligence or neglect shall be replaced at the Contractor's
expense.

3.5 CONTRACTOR QUALI TY CONTROL

The Contractor shall establish and naintain quality control for all work
perfornmed at the job site under this section to assure conpliance with
contract requirements. He shall nmaintain records of his quality control
tests, inspections and corrective actions. Quality control neasures shal
cover all construction operations including, but not limted to, the

pl acenent of all materials to the slope and grade |ines shown and in
accordance with this section.

In addition to the Contractor's systemto establish and nmaintain quality
control for stone placenment operations, the follow ng infornmation shall be
recorded and pronptly provided to the Contracting Oficer on request:

a. Record tonnage of stone placed in conpleted sections of the work
and check quantity for conpliance with design sections.

b. Check for uniformthickness of material |ayers.

SECTI ON 02388 Page 9



East Grand Forks, Phase 1 Levees EG-PH1

-- End of Section --
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WORK SHEET FOR GRADATION ANALYSIS OF RIPRAP

METHOD A

Project Name:

Date:

Riprap Type:

Test No.

Source, Quarry, or Pit:

Sample Location:

Test Made By:

Part 1. Weigh all stones larger than 5 poun

ds and record.

(1) PASSING WT. 5 Ibs.
(2) RETAINED WT. 5 Ibs. PAN
® -—-— [ 17 91 ""°1 0 1 | -
(4) TOTALS
Rows (1) & (2) Enter 5 to 7 weight classes to yield approx. 75%, 50%, 30%, and 15% finer points.
Row (3) List weight of each stone. Attach additional sheets if necessary.
Row (4) Add all individual stone weights listed in each column.

Part 2. Summary Table.

(5) WEIGHT CLASSES (6) (7) (8)
PASSING RETAINED TOTAL WEIGHT CUMMULATIVE TOTAL PERCENT
(stone wt. (stone wt. EACH CLASS WEIGHT PASSING PASSING

in Ibs.) in Ibs.) (Ibs.) (Ibs.) (%)
5 Ibs.

5 Ibs. PAN

SAMPLETOTAL | | e— | s

Column (5) Enter same weight classes used in Rows (1) and (2).

Column (6) Enter weights of material from Row (4)

Column (7) Add column (6) from bottom up to get cumulative weight passing.
Column (8) Divide column (7) by sample total to get total percent passing.




WORK SHEET FOR GRADATION ANALYSIS OF RIPRAP

METHOD B
Project Name: Date:
Riprap Type: Test No.
Source, Quarry, or Pit:
Sample Location: Test Made By:

Part 1. Separate rock into 5 to 7 piles, ordered by size. The largest
pile should contain 2 to 5 stones. Intermediate piles between
the largest stones and those smaller than 5 pounds should
be approximately equal in total weight. Separate all stones
before weighing.

Part 2. Summary Table.

(1) WEIGHT CLASSES 2) 3) 4)
PASSING RETAINED| TOTAL WEIGHT CUMMULATIVE TOTAL PERCENT
(stone wt. (stone wt. EACH CLASS WEIGHT PASSING PASSING

in Ibs.) in Ibs.) (Ibs.) (Ibs.) (%)
5 Ibs.

5 Ibs. PAN

SAMPLE TOTAL | | e s

Column (1) Weight the smallest and largest stone in each pile. If weight classes overlap, adjust stones as necessary and repeat.
Column (2) Weigh the total amount of rock in each pile and record.

Column (3) Add column (2) from bottom up to get cumulative weight passing.

Column (4) Divide column (3) by sample total to get total percent passing.
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SECTI ON 02464

METAL SHEET PI LI NG
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 6 (1995b) General Requirenents for Rolled
Structural Steel Bars, Plates, Shapes, and
Sheet Piling

ASTM A 36 (1996) Carbon Structural Steel

ASTM A 325 Structural Bolts, Steel, Heat Treated,

.20/ 105 ksi M ninum Tensile Strength

ASTM A 328 (1993a) Steel Sheet Piling

AMERI CAN WELDI NG SOCI ETY ( AWS)
AWS D1.1 Structural Welding Codes

AWS D2. 3 Structural Welding Code Sheet Steel

.2 SUBM TTALS

Government approval is required for all submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with SECTI ON 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Met al Sheet Piling; GA

Detail drawi ngs for sheet piling including fabricated sections shall show
conpl ete piling dinmensions and details, driving sequence and | ocation of
installed piling. Detail drawi ngs shall include details and dinensions of
tenpl ates and other tenporary guide structures for installing piling.
Detail drawi ngs shall provide details of the nethod of handling piling to
prevent pernmanent deflection, distortion or damage to piling interlocks.

SECTI ON 02464 Page 2



East Grand Forks, Phase 1 Levees EG-PH1

Pile Driving Equiprent; GA

Conpl et e descriptions of sheet piling driving equi pnent including hamers,
extractors, protection caps and other installation appurtenances shall be
submitted for approval prior to commencenent of work.

SD-08 Statenents
Pul ling and Redriving;, GA

The proposed nmethod of pulling sheet piling shall be submtted and approved
prior to pulling any piling.

Interl ocked Joint Strength in Tension Test; GA

The procedure for testing sheet piling interlocked joint strength in
tension shall be submtted and approved prior to testing piling.

Materials Tests; FIO

Certified materials tests reports showi ng that sheet piling and appurtenant
netal materials nmeet the specified requirements shall be subnmitted for each
shi pment and identified with specific lots prior to installing materials.
Material test reports shall neet the requirenents of ASTM A 6.

SD- 18 Records
Driving; FIO

Records of the sheet piling driving operations shall be submitted after
driving is conpleted. These records shall provide a system of
identification which shows the di sposition of approved piling in the work,
driving equi pment performance data, piling penetration rate data, piling
di mensi ons and top and bottom el evations of installed piling. The format
for driving records shall be as directed.

1.3 DELI VERY, STORAGE AND HANDLI NG

Materials delivered to the site shall be new and undanaged and shall be
acconpani ed by certified test reports. The manufacturer's logo and mll
identification mark shall be provided on the sheet piling as required by
the referenced specifications. Sheet piling shall be stored and handled in
t he manner recommended by the nanufacturer to prevent pernmanent defl ection
distortion or damage to the interlocks. Storage of sheet piling should
also facilitate required inspection activities. Sheet piling over 80 feet
in length shall be handl ed using a mninumof two pickup points.

PART 2 PRODUCTS
2.1 METAL SHEET PI LI NG
Met al sheet piling shall be continuously interlocking hot-rolled stee

sections conformng to ASTM A 328. The interlocks of sheet piling shall be
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free-sliding, provide a swing angle suitable for the intended installation
but not less than 5 degrees when interl ocked, and nmi ntain conti nuous

i nterlocking when installed. Fabricated bends, tees, wes and cross pieces
shal |l be fabricated as appropriate with ASTM A 328 piling, and shall be
fabricated from matchi ng pieces of sheet piling, ASTM A 36 plates or

angl es, and ASTM A 325 high strength bolts. The web thickness and the

wel ded or bolted connection shear and tension capacity shall neet or exceed
that of the piece to which it connects. Sheet piling shall be provided with
standard pulling holes. The PZ designation is listed for identifier only.
Pi eces, including fabricated sections, shall be of the type indicated in
the Drawings with mninum properties as listed in the follow ng table.

M ni mrum Properties of Pile Sections

Type of Nom nal Wb Section Modul us Wei ght per Square
Section Thi ckness (I nches) per Lineal Foot of Foot of Wal
Wal | (Cubi c I nches) (1 bs)
Pz- 22 0. 310 14 19
PZ- 40 0. 450 59 39

Met al work fabrication for sheet piling shall be as specified and in SECTI ON
05055: METALWORK FABRI CATI ON, MACH NE WORK, AND M SCELLANEQUS PROVI SI ONS

2.2 WELDI NG ELECTRCDES
AW D1.1 and AWS D2.3 E70 El ectrode.
2.3 APPURTENANT METAL MATERI ALS

Met al pl ates, shapes, bolts, nuts, rivets and ot her appurtenant fabrication
and installation materials shall conformto manufacturer's standards and to
the requirenents specified in the respective sheet piling standards and in
SECTI ON 05055: METALWORK FABRI CATI ON, MACHI NE WORK, AND M SCELLANEQUS
PROVI SI ONS

2.4  TESTS, |NSPECTIONS, AND VERI FI CATI ONS

Requirenents for material tests, workmanship and other neasures for quality
assurance shall be as specified and in Section 05055 METALWORK FABRI CATI ON
MACH NE WORK, AND M SCELLANEQUS PROVI SI ONS

2.4.1 Materi al Tests

Material tests shall conformto the followi ng requirenents. Sheet piling
and appurtenant materials shall be tested and certified by the manufacturer
to neet the specified chem cal, nechanical and section property
requirenents prior to delivery to the site. Testing of sheet piling for
nmechani cal properties shall be perforned after the conpletion of al

rolling and form ng operations. Testing of sheet piling shall neet the
requi renents of ASTM A 6

2.4.2 Interl ocked Joint Strength in Tension Test
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The interlocked joint strength in tension test shall conformto the piling
manuf acturer's standard test, include testing at least two 3 inch |ong
coupons taken randomy fromdifferent as-produced pilings of each heat and
nmust be approved.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
3.1.1 Pile Driving Equi pnent

Pile driving equi pnent shall conformto the foll ow ng requirenents.
3.1.1.1 Driving Hamrers

Hamrers shall be steam air, or diesel drop, single-acting, double-acting,
differential-acting, or vibratory type. The driving energy of the hamers
shal |l be as recomended by the manufacturer for the piling weights and

| engths and the subsurface materials to be encountered.

3.1.2 Pl aci ng and Driving
3.1.2.1 Pl aci ng

Any excavation required within the area where sheet pilings are to be
installed shall be conpleted prior to placing sheet pilings. Pilings to be
pl aced in cof ferdamcells and connecting arcs shall be picked up and
conpletely threaded to denonstrate that they slide freely in interlock
Pilings shall be carefully located as directed by Soils Engineer. Pilings
shal | be placed plunb w th out-of-plunbness not exceeding 1/8 inch per foot
of length and true to line. Tenporary wales, tenplates, nmaster pilings,
current deflectors, or guide structures shall be provided to insure that
the pilings are placed and driven to the correct alignment. At least two
tenpl ates shall be used in placing each piling and the maxi nrum spaci ng of
tenpl ates shall not exceed 20 feet. Pilings properly placed and driven
shal |l be interlocked throughout their Iength with adjacent pilings to form
a continuous di aphragm throughout the length or run of piling wall.

3.1.2.2 Driving

Prior to driving pilings in water a horizontal |ine shall be painted on
both sides of each piling at a fixed distance fromthe bottomso that it
shal | be visible above the water line after installation. This |line shal
indicate the profile of the bottomelevation of installed pilings and
potential problemareas can be identified by abrupt changes in its

el evation. Pilings shall be driven with the proper size hamer and by
approved nethods so as not to subject the pilings to danage and to ensure
proper interlocking throughout their I engths. Caution shall be taken in
t he sustained use of vibratory hamrers when a hard driving condition is
encountered to avoid interlock-nmelt or danages. The use of vibratory
hamrers shoul d be di sconti nued and i npact hanmers enpl oyed when the
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penetration rate due to vibratory loading is one foot or |ess per mnute.
Pili ngs danaged during driving or driven out of interlock shall be renoved
and replaced at the Contractor's expense. Damaged sheet piles include but
are not necessarily limted to sheet piles bent, buckled, cracked, wth
fabrication tol erances beyond those indicated in ASTM A 328, or with any
ot her defect as determ ned by the Engi neer woul d weaken the sheet pile.
Piling shall be driven without the aid of a water jet. Adequate
precautions shall be taken to insure that pilings are driven plumb. [If at
any time the forward or |eading edge of the piling wall is found to be
out-of-plunb in the plane of the wall the piling being driven shall be
driven to the required depth and tapered pilings shall be provided and
driven to interlock with the out-of-plunb | eading edge or other approved
corrective nmeasures shall be taken to insure the plunbness of succeedi ng
pilings. The maxi num perm ssible taper for any tapered piling shall be 1/8
inch per foot of length. Pilings in each run or continuous |ength of
piling wall shall be driven alternately in increnents of depth to the
required depth or elevation. No piling shall be driven to a | ower

el evation than those behind it in the same run except when the pilings
behind it cannot be driven deeper. |If the piling next to the one being
driven tends to follow below final elevation it may be pinned to the next
adjacent piling. At least the first two sheets of the connecting arcs
adjacent to the main cells shall be driven in the cofferdamcells prior to
filling the cells. Pilings shall not be driven within 100 feet of concrete
| ess than 7 days ol d.

3.1.3 Splicing

Pilings adjoining spliced pilings shall be full |ength unless otherw se
approved. Splicing of pilings shall be as indicated. Ends of pilings to
be spliced shall be squared before splicing to elimnate di ps or canber.
Pilings shall be spliced together with concentric alignnment of the
interlocks so that there are no discontinuities, dips or camber at the
abutting interlocks. Spliced pilings shall be free sliding and able to
obtain the maxi num swing with contiguous pilings. Bolt holes in stee
piling shall be drilled or may be burned and reanmed by approved net hods
which will not danmage the surrounding netal. All holes in steel pilings on
the wet side of cofferdans shall be nade watertight by welding steel plates
over the holes after the piling installation is conpl eted.

3.1. 4 I nspection of Driven Piling
The Contractor shall inspect the interlocked joints of driven pilings
ext endi ng above ground. Pilings found to be out of interlock shall be
renoved and replaced at the Contractor's expense.

3.2 REMOVAL

3.2.1 Pul I'i ng
The method of pulling piling nust be approved. Pulling holes shall be
provided in pilings as required. Extractors shall be of suitable type and
size. Care shall be exercised during pulling of pilings to avoid damagi ng

piling interlocks and adjacent construction. |[|f the Contracting Oficer
determ nes that adjacent pernanent construction has been danaged during

SECTI ON 02464 Page 6



East Grand Forks, Phase 1 Levees EG-PH1

pulling the Contractor will be required to repair this construction at no
cost to the Governnment. Pilings shall be pulled one sheet at a tine.
Pilings fused together shall be separated prior to pulling unless the
Contractor denonstrates to the satisfaction of the Contracting O ficer that
the pilings cannot be separated. The Contractor will not be paid for the
renoval of pilings damaged beyond structural use due to proper care not
bei ng exerci sed during pulling.

-- End of Section --
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SECTI ON 02510

WATER DI STRI BUTI ON SYSTEM
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36/ A 36M (1997a) Carbon Structural Steel

ASTM A 53 (1998) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed Wl ded, and Seanl ess

ASTM B 88 (1996) Seanl ess Copper Water Tube

ASTM B 88M (1996) Seanl ess Copper Water Tube (Metric)

ASTM C 76 (1998) Reinforced Concrete Culvert, Storm

Drain, and Sewer Pipe

ASTM C 76M (1998) Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe (Metric)

ASTM D 1599 (1988; R 1995) Short-Tine Hydraulic
Failure Pressure of Plastic Pipe, Tubing,
and Fittings

ASTM D 1784 (1999) Rigid Poly(Vinyl Chloride) (PVQO
Conmpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM D 1785 (1996b) Poly(Vinyl Chloride) (PVC Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2241 (1996b) Pol y(Vinyl Chloride) (PVC
Pressure-Rated Pi pe (SDR Series)

ASTM D 2464 (1996a) Threaded Pol y(Vinyl Chloride)
(PVC) Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1997) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 40
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASME

ASME

ASME

D 2467

D 2564

D 2657

D 2774

D 2842

D 2855

D 2996

D 2997

D 3139

D 3839

D 4161

F 477

F 1483

Phase 1 Levees

EG-PHL

(1996a) Poly(Vinyl Chloride) (PVC Plastic
Pi pe Fittings, Schedule 80

(1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

(1997) Heat Fusion Joining Polyolefin Pipe
and Fittings

(1994) Underground Installation of
Ther nopl astic Pressure Piping

Test Method for Water Absorption of Rigid
Pl astics

(1996) Maki ng Sol vent-Cenented Joints with
Pol y(Vi nyl Chloride) (PVC) Pipe and
Fittings

(1995) Fil anent-Wund "Fi bergl ass"
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resin) Pipe

(1995) Centrifugally Cast "Fibergl ass”
(d ass- Fi ber - Rei nf or ced- Ther noset ti ng- Resi n)
Pi pe

(1998) Joints for Plastic Pressure Pipes
Usi ng Fl exi ble El astoneric Seal s

(1994a) Underground Installation of
"Fi bergl ass" (d ass- Fi ber-Rei nforced
Ther nosetting Resin) Pipe

(1996) "Fibergl ass"(d ass- Fi ber-Rei nforced
Thernosetting Resin) Pipe Joints Using
El astonmeric Seal s

(1996a) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

(1998) Oriented Poly(Vinyl Chloride),
PVCO, Pressure Pipe

ASME | NTERNATI ONAL ( ASME)

Bl.20.1

B16. 1

B16. 3

(1983; R 1992) Pipe Threads, Genera
Pur pose (I nch)

(1989) Cast Iron Pipe Flanges and Fl anged
Fittings

(1992) Malleable Iron Threaded Fittings
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ASME

ASME

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

B16. 26

B36. 10M
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(1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

(1996) Wel ded and Seam ess Wought Stee
Pi pe

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

B300

B301

C104

C105

C110

Ci11

C115

C151

C153

C200

C203

C205

C207

C208

(1992) Hypochlorites
(1992) Liquid Chlorine

(1995) Cenent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

(1993) Pol yet hyl ene Encasenent for
Ductile-1ron Pipe Systens

(1993) Ductile-lron and Gray-Ilron
Fittings, 3 In. Through 48 In. (75 mm
t hrough 1200 mm), for Water and O her
Li qui ds

(1995) Rubber- Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

(1996) Fl anged Ductile-lIron Pipe Wth
Ductile-lron or Gray-Iron Threaded Fl anges

(1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Other Liquids

(1994; Errata Nov 1996) Ductile-lron
Conpact Fittings, 3 In. Through 24 In. (76
mm t hrough 610 mm) and 54 In. through 64
In. (1,400 mmthrough 1,600 m for Water
Servi ce

(1997) Steel Water Pipe - 6 In. (150 nm
and Larger

(1997) Coal -Tar Protective Coatings and
Li nings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

(1995) Cenent-Mortar Protective Lining and
Coating for Steel Water Pipe - 4 In. (100
mm) and Larger - Shop Applied

(1994) Steel Pipe Flanges for Waterworks
Service - Sizes 4 In. Through 144 In. (100
mm t hr ough 3, 600 )

(1996) Dinensions for Fabricated Stee
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AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

C300

C301

C303

C500

C502

C503

C504

C509

C600

C606

C651

Cr00

Cr01

Cr02

Cr03

Cr704

Cr06

Cro7

C800
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Water Pipe Fittings

(1997) Reinforced Concrete Pressure Pipe,
Steel -Cylinder Type, for Water and O her

Li qui ds

(1992) Prestressed Concrete Pressure Pipe,
Steel -Cylinder Type, for Water and O her

Li qui ds

(1995) Concrete Pressure Pipe,
Bar - W apped, Steel Cylinder Type

(1993; C500a) Metal -Seal ed Gate Val ves for
Wat er Supply Service

(1994; C502a) Dry-Barrel Fire Hydrants
(1997) Wet-Barrel Fire Hydrants
(1994) Rubber-Seated Butterfly Val ves

(1994) Resilient-Seated Gate Val ves for
Wat er Supply Service

(1993) Installation of Ductile-lron Water
Mai ns and Their Appurtenances

(1997) G ooved and Shoul dered Joints
(1992) Disinfecting Water Mains

(1995) Col d-Water Meters
Type, Bronze Main Case

Di spl acenent

(1988) Col d-Water Meters - Turbine Type,
for Custoner Service

(1992) Col d-Water Meters

Conmpound Type

(1996) Col d-Water Meters
Type

Fire Service
(1992) Propeller-Type Meters Waterworks
Appli cations

(1996) Direct-Readi ng, Renote-Registration
Systens for Col d-Water Meters

(1982; R 1992) Encoder-Type
Renot e- Regi stration Systens for Col d-\Water
Met er s

(1989) Underground Service Line Valves and
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Fittings

AWM C900 (1997; C900a Pol yvi nyl Chloride (PVQ
Pressure Pipe, 4 In. Through 12 In., for
Water Distribution

AWM C901 (1996) Pol yet hyl ene (PE) Pressure Pipe and
Tubing, 1/2 In. Through 3 In., for Water
Servi ce

AWM C905 (1997) Pol yvinyl Chloride (PVC Water

Transm ssion Pipe, Nominal Dianeters 14
In. Through 36 In.

AWM C950 (1995) Fiberglass Pressure Pipe

AWM M23 (1980) Manual : PVC Pipe - Design and
Installation

ASBESTOS CEMENT Pl PE PRODUCERS ASSCCI ATl ON ( ACPPA)

ACPPA Work Practices (1988) Recommended Work Practices for A/IC
Pi pe

DUCTI LE | RON Pl PE RESEARCH ASSCOCI ATI ON ( DI PRA)

Dl PRA- Restrai nt Design (1997) Thrust Restraint Design for Ductile
I ron Pipe

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 24 (1995) Installation of Private Fire
Service Mains and Their Appurtenances

NFPA 49 (1994) Hazardous Chenicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flanmable

Li qui ds, Gases, and Vol atile Solids

NFPA 704 (1996) Identification of the Fire Hazards
of Materials for Energency Response

NFPA 1961 (1997) Fire Hose
NSF | NTERNATI ONAL ( NSF)
NSF 14 (1998) Pl astics Piping Conponents and

Rel ated Material s
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1.

NSF 61 (1998) Drinking Water System Conponents -
Health Effects (Sections 1-9)

STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC Pai nt 21 (1991) Wite or Colored Silicone Al kyd
Pai nt
SSPC Pai nt 25 (1991) Red Iron Oxide, Zinc Oxide, Raw

Linseed G| and Al kyd Priner (Wthout Lead
and Chromate Pignments)

.2 Pl PI NG

This section covers water service |lines, and connections to building
service at a point approximately 5 feet outside buildings and structures to
which service is required. The Contractor shall have a copy of the

manuf acturer's recommendati ons for each material or procedure to be
utilized available at the construction site at all tines.

2.1 Servi ce Lines

Pi ping for water service lines shall be copper tubing, unless otherw se
shown or specifi ed.

. 2.2 Excavation, Trenching, and Backfilling

Excavation, trenching, and backfilling shall be in accordance with the
appl i cabl e provisions of Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, except as nodified herein

.3 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having a "FIO' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-08 Statenents
Wast e Water Disposal Method; GA

The nmet hod proposed for disposal of waste water from hydrostatic tests and
di sinfection, prior to perform ng hydrostatic tests.

Satisfactory Installation; FIO

A statenment signed by the principal officer of the contracting firmstating
that the installation is satisfactory and in accordance with the contract
drawi ngs and specifications, and the manufacturer's prescribed procedures
and techni ques, upon conpletion of the project and before final acceptance.

4 HANDLI NG

SECTI ON 02510 Page 8
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Pi pe and accessories shall be handled to ensure delivery to the trench in
sound, undanmaged condition, including no injury to the pipe coating or
lining. |If the coating or lining of any pipe or fitting is damaged, the
repair shall be made by the Contractor in a satisfactory nmanner, at no
additional cost to the Governnent. No other pipe or material shall be

pl aced inside a pipe or fitting after the coating has been applied. Pipe
shall be carried into position and not dragged. Use of pinch bars and
tongs for aligning or turning pipe will be permtted only on the bare ends
of the pipe. The interior of pipe and accessories shall be thoroughly

cl eaned of foreign matter before being |lowered into the trench and shall be
kept clean during |aying operations by plugging or other approved nethod.
Before installation, the pipe shall be inspected for defects. Material
found to be defective before or after laying shall be replaced with sound
material wi thout additional expense to the Governnent. Rubber gaskets that
are not to be installed inmediately shall be stored in a cool and dark

pl ace.

PART 2 PRODUCTS
2.1 Pl PE

Pi pe shall conformto the respective specifications and other requirenents
speci fied bel ow.

2.1.1 Pl astic Pipe
2.1.1.1 PVC Pl astic Pipe

a. Pipe 4 through 12 inch dianeter: Pipe couplings and fittings
shall conformto AWM C900, C ass 150, ClI QD pi pe di nensions,
el astoneri c-gasket joint, unless otherw se shown or specified.

b. Pi pe 14 through 36 inch dianeter: Pipe shall conformto AWM C905
unl ess ot herwi se shown or specified.

2.1.2 Copper Tubi ng

Copper tubing shall conformto ASTM B 88, Type K, anneal ed.
2.2 FI TTI NGS AND SPECI ALS
2.2.1 PVC Pi pe System

For pipe 4 inch dianeter and larger, fittings and specials shall be iron
bell end in accordance with AWM C110, 150 psi pressure rating unless

ot herwi se shown or specified, except that profile of bell may have special
di mensi ons as required by the pipe manufacturer; or fittings and specials
may be of the same nmaterial as the pipe with elastonmeric gaskets, all in
conformance with AWM C900. Iron fittings and specials shall be
cenent-nortar |ined (standard thickness) in accordance with AWM C104.
Fittings shall be bell and spigot or plain end pipe, or as applicable.
Ductile iron conpact fittings shall be in accordance with AWM C153.

SECTI ON 02510 Page 9
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2.

2.2 Copper Tubi ng System

Fittings and specials shall be flared and conformto ASVE B16. 26.

.3 JANTS

. 3.1 PVC Pi pe

Joints, fittings, and couplings shall be as specified for PVC Pipe. Joints
connecting pipe of differing materials shall be nechanical joints or as
recommended by the manufacturer, subject to the approval of the Contracting
Oficer.

. 3.2 Copper Tubi ng Jointing

Joints shall be conpression-pattern flared and shall be nmade with the
specified fittings.

.4 VALVES

4.1 Gat e Val ves

Gate val ves shall be designed for a working pressure of not |ess than 150

psi. Valve connections shall be as required for the piping in which they

are installed. Valves shall have a clear waterway equal to the ful

nom nal dianeter of the valve, and shall be opened by turning

countercl ockwi se. The operating nut or wheel shall have an arrow, cast in
the netal, indicating the direction of the opening.

a. Val ves 3 inches and |larger shall be iron body, bronze mounted, and
shall conformto AWM C500. Flanges shall not be buried. An approved
pit shall be provided for all flanged connections.

.5 M SCELLANEQUS | TENVS

.5.1 Service d anps

Service clanmps shall have a pressure rating not |ess than that of the pipe
to be connected and shall be either the single or double flattened strap
type. Canps shall have a gal vani zed mal | eabl e-i ron body with cadm um
plated straps and nuts. C anps shall have a rubber gasket cenented to the
body.

.5.2 Cor poration Stops

Cor poration stops shall have standard corporation stop thread conformng to
AWM CB800 on the inlet end, with flanged joints, conpression pattern flared
tube couplings, or wiped joints for connections to goosenecks.

.5.3 Goosenecks

Copper tubing for gooseneck connections shall conformto the applicable
requi renents of ASTM B 88, Type K, anneal ed. Length of cable requirenent
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connections shall be in accordance with standard practice.
2.5. 4 Service Stops

Service stops shall be water-works inverted-ground-key type, oval or round
flow way, tee handle, wi thout drain. Pipe connections shall be suitable
for the type of service pipe used. Al parts shall be of bronze with female
i ron-pi pe-size connections or conpression-pattern flared tube couplings,

and shall be designed for a hydrostatic test pressure not |ess than 200 psi.

2.5.5 Tappi ng Sl eeves

Tappi ng sl eeves of the sizes indicated for connection to existing nain
shal |l be the cast gray, ductile, or nalleable iron, split-sleeve type with
flanged or grooved outlet, and with bolts, follower rings and gaskets on
each end of the sleeve. Construction shall be suitable for a maxi mum
wor ki ng pressure of 150 psi. Bolts shall have square heads and hexagona
nuts. Longitudi nal gaskets and nechanical joints with gaskets shall be as
recomended by the manufacturer of the sleeve. Wen using grooved
nechani cal tee, it shall consist of an upper housing with full |ocating
collar for rigid positioning which engages a machi ne-cut hole in pipe,
encasi ng an el astonmeri ¢ gasket which conforns to the pipe outside dianeter
around the hole and a | ower housing with positioning |ugs, secured together
during assenbly by nuts and bolts as specified, pretorqued to 50 foot-pound.

2.5.6 Servi ce Boxes
Servi ce boxes shall be cast iron or concrete and shall be extension service
boxes of the length required for the depth of the line, with either screw
or slide-type adjustnent. The boxes shall have housi ngs of sufficient size
to conpletely cover the service stop or valve and shall be conplete with
i dentifying covers.

2.5.7 Di si nfection
Chlorinating materials shall conformto the follow ng:
Chlorine, Liquid: AWMWA B301
Hypochl orite, Calciumand Sodium AWM B300.

2.5.8 Meters

Water nmeters for the rest roons shall be purchased by the Contractor from
the City of East Grand Forks Water and Light Department (218)773-1163.

2.6  VALVE BOXES

Val ve boxes shall be cast iron or concrete, except that concrete boxes nay
be installed only in | ocations not subjected to vehicular traffic.
Cast-iron boxes shall be extension type with slide-type adjustnment and with
flared base. The mninumthickness of nmetal shall be 3/16 inch. Concrete
boxes shall be the standard product of a manufacturer of precast concrete
equi pnent. The word "WATER' shall be cast in the cover. The box length
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shal | adapt, without full extension, to the depth of cover required over
the pipe at the valve location

2.7 I NSULATI ON

Insulation shall be rigid, extruded polystyrene board with m ni numthernal
resistance (R) of 5.0. Board size shall be 48-inch x 96-inch. Edges shal
be square. Conpressive strength shall be mninmum 25 psi. Water absorption
shal | be nmaxi mum 0.1 percent in accordance with ASTM D 2842. M ni num

t hi ckness of individual boards shall be 1-inch

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanl i ke manner w t hout
damage to the pipe. Unless otherw se recommended by the manufacturer and
aut hori zed by the Contracting O ficer, cutting shall be done with an
approved type nechanical cutter. Weel cutter shall be used when
practicable. Copper tubing shall be cut square and all burrs shall be
renoved. Squeeze type nechanical cutters shall not be used for ductile

i ron.

3.1.2 Adj acent Facilities
3.1.2.1 Sewer Lines

Where the location of the water pipe is not clearly defined in dinmensions
on the drawi ngs, the water pipe shall not be laid closer horizontally than
10 feet froma sewer except where the bottomof the water pipe will be at

| east 12 inches above the top of the sewer pipe, in which case the water
pi pe shall not be laid closer horizontally than 6 feet fromthe sewer.
Where water lines cross under gravity-flow sewer |ines, the sewer pipe, for
a distance of at |east 10 feet each side of the crossing, shall be fully
encased in concrete or shall be made of pressure pipe with no joint |ocated
within 3 feet horizontally of the crossing. Water lines shall in all cases
cross above sewage force nmains or inverted siphons and shall be not |ess
than 2 feet above the sewer main. Joints in the sewer main, closer

hori zontally than 3 feet to the crossing, shall be encased in concrete.

3.1.2.2 Wat er Lines

Water lines shall not be laid in the sane trench with sewer |ines, gas
lines, fuel lines, or electric wiring.

3.1.2.3 Copper Tubi ng Lines

Copper tubing shall not be installed in the sane trench with ferrous piping
materi al s.
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3.1.2.4 Nonferrous Metallic Pipe

Where nonferrous netallic pipe, e.g. copper tubing, crosses any ferrous
pi ping material, a mninumvertical separation of 12 inches shall be
mai nt ai ned bet ween pi pes.

3.1.3 Joint Deflection
3.1.3.1 O fset for Flexible Plastic Pipe

The maxi mum of fset in alignnent between adjacent pipe joints shall be as
recommend by the manufacturer and approved by the Contracting O ficer but
shal | not exceed 5 degrees.

3.1. 4 Pl aci ng and Layi ng

Pi pe and accessories shall be carefully lowered into the trench by neans of
derrick, ropes, belt slings, or other authorized equi pnent. Water-Iline
materials shall not be dropped or dunped into the trench. Abrasion of the
pi pe coating shall be avoided. Except where necessary in naking
connections with other Iines or as authorized by the Contracting Oficer
pi pe shall be laid with the bells facing in the direction of laying. The
full length of each section of pipe shall rest solidly upon the pipe bed,
with recesses excavated to accomodate bells, couplings, and joints. Pipe
that has the grade or joint disturbed after laying shall be taken up and
relaid. Pipe shall not be laid in water or when trench conditions are
unsuitable for the work. Water shall be kept out of the trench until
joints are conplete. Wen work is not in progress, open ends of pipe,
fittings, and val ves shall be securely closed so that no trench water
earth, or other substance will enter the pipes or fittings. Were any part
of the coating or lining is danaged, the repair shall be nade by and at the
Contractor's expense in a satisfactory manner. Pipe ends left for future
connections shall be valved, plugged, or capped, and anchored, as shown.

3.1.4.1 Pi pi ng Connecti ons
Where connections are nade between new work and existing mains, the
connections shall be nmade by using nechanical joints and specials and
fittings to suit the actual conditions. Wen nmade under pressure, these
connections shall be installed using standard net hods as approved by the
Contracting O ficer. Connections to existing asbestos-cenent pipe shall be
made i n accordance with ACPPA Wrk Practices.

3.1.4.2 Pl astic Pipe Installation
PVC pi pe shall be installed in accordance wi ht AWM M3.

3.1.5 Jointing

3.1.5.1 PVC Pl astic Pipe Requirenents

a. Pipe less than 4 inch dianeter: Threaded joints shall be nmade by

wrapping the nale threads with approved thread tape or applying an
approved | ubricant, then threading the joining nenbers together. The
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joint shall be tightened using strap wenches to prevent damage to the
pi pe and/or fitting. To avoid excessive torque, joints shall be

ti ghtened no nmore than one thread past hand-tight. Preforned
rubber-ring gaskets for elastoneric-gasket joints shall be nade in
accordance with ASTM F 477 and as specified. Pipe ends for push-on
joints shall be beveled to facilitate assenbly and marked to indicate
when the pipe is fully seated. The gasket shall be prelubricated to
prevent displacenment. The gasket and ring groove in the bell or
coupling shall match. The manufacturer of the pipe or fitting shal
supply the el astoneric gasket. Couplings shall be provided with stops
or centering rings to assure that the coupling is centered on the
joint. Solvent cenent joints shall use sockets conformng to ASTM D
2467. The solvent cenent used shall be made in accordance with ASTM D
2564; the joint assenbly shall be nmade in accordance with ASTM D 2855
and the manufacturer's specific reconmendati ons.

b. Pipe 4 through 12 inch dianeter: Joints shall be elastoneric
gasket as specified in AWM C900. Jointing procedure shall be as
specified for pipe less than 4 inch dianeter with configuration using
el astoneric ring gasket.

3.1.5.2 Copper Tubi ng Requi renents

Joints shall be made with flared fittings. The flared end tube shall be
pul l ed tightly against the tapered part of the fitting by a nut which is
part of the fitting, so there is netal -to-netal contact.

3.1.6 Install ati on of Service Lines

Service lines shall include the pipeline connecting building piping to

wat er distribution lines to the connections with the building service at a
poi nt approximately 5 feet outside the building where such buil ding service
exists. \Were building services are not installed, the Contractor shal
termnate the service lines approximately 5 feet fromthe site of the
proposed building at a point designated by the Contracting Officer. Such
service lines shall be closed with plugs or caps. All service stops and
val ves shall be provided with service boxes. Service lines shall be
constructed in accordance with the follow ng requirenents:

3.1.6.1 Service Lines 2 Inches and Smal |l er

Service lines 2 inches and snaller shall be connected to the main by a
directly-tapped corporation stop or by a service clanp. A corporation stop
and a copper gooseneck shall be provided with either type of connection
Maxi mum si zes for directly-tapped corporation stops and for outlets with
service clanps shall be as in TABLE |I. Were 2 or nore gooseneck
connections to the main are required for an individual service, such
connections shall be made with standard branch connections. The tota

clear area of the branches shall be at |east equal to the clear area of the
service which they are to supply.
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TABLE I. SIZE OF CORPORATI ON STOPS AND QUTLET
Pi pe Size Cor porati on Stops, Qutlets w Service
I nches I nches d anps, | nches
For Ductile-lron Pipe Single & Double Strap

3 -- 1

4 1 1

6 1-1/4 1-1/2

8 1-1/2 2

10 1-1/2 2

12 & larger 2 2

NOTE:
a. Service lines 1-1/2 inches and snaller shall have a service stop
b. Service lines 2 inches in size shall have a gate val ve
3.1.7 Setting of Meters and Val ves
3.1.7.1 Location of Meters

Meters and neter boxes shall be installed at the | ocati ons shown on the
drawi ngs. The neters shall be centered in the boxes to allow for reading
and ease of renobval or maintenance.

3.1.7.2 Locati on of Val ves

After delivery, valves shall be drained to prevent freezing and shall have
the interiors cleaned of all foreign matter before installation. Stuffing
boxes shall be tightened and val ves shall be fully opened and fully closed
to ensure that all parts are in working condition. Valves and val ve boxes
shal |l be installed where shown or specified, and shall be set plunb. Valve
boxes shall be centered on the valves. Boxes shall be installed over each
out side gate val ve unl ess otherw se shown. Were feasible, valves shall be
| ocat ed outside the area of roads, streets, and sidewal ks. Earth fill

shal | be tanped around each valve box or pit to a distance of 4 feet on al
sides of the box, or the undisturbed trench face if less than 4 feet.

3.1.8 Thrust Restraint

Pl ugs, caps, tees and bends deflecting 11.25 degrees or nore, either
vertically or horizontally, on waterlines 4 inches in dianeter or |arger
shal |l be provided with thrust restraints. Valves shall be securely
anchored or shall be provided with thrust restraints to prevent novenent.
Thrust restraints shall be thrust bl ocks.
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3.1.8.1 Thrust Bl ocks

Thrust bl ocki ng shall be concrete of a mix not |eaner than: 1 cement,
2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess than
2,000 psi after 28 days. Blocking shall be placed between solid ground and
the hydrant or fitting to be anchored. Unless otherw se indicated or
directed, the base and thrust bearing sides of thrust blocks shall be
poured directly agai nst undi sturbed earth. The sides of thrust blocks not
subj ect to thrust may be poured against forns. The area of bearing shal
be as shown or as directed. Blocking shall be placed so that the fitting
joints will be accessible for repair. Steel rods and clanps, protected by
gal vani zing or by coating with bitum nous paint, shall be used to anchor
vertical down bends into gravity thrust bl ocks.

3.1.8.2 Restrai ned Joints

For ductile-iron pipe, restrained joints shall be designed by the
Contractor or the pipe manufacturer in accordance w th DI PRA-Restraint
Desi gn.

3.1.9 Pi pe Encasenent

St eel pipe casing shall be installed around water pipe where shown. Stee
pi pe casing shall naterials and installation shall be as specified in
SECTI ON 02531: SAN TARY SEVEERS

3.1.10 I nsul ation
Watermai n shall be insulated as shown at all watermin of fsets.
3.2 HYDROSTATI C TESTS

Where any section of a water line is provided with concrete thrust bl ocking
for fittings or hydrants, the hydrostatic tests shall not be nade until at

| east 5 days after installation of the concrete thrust bl ocking, unless

ot herwi se approved.

3.2.1 Pressure Test

After the pipe is laid, the joints conpleted, and the trench partially
backfilled | eaving the joints exposed for exam nation, the newy laid

pi pi ng or any val ved section of piping shall, unless otherw se specified,
be subjected for 1 hour to a hydrostatic pressure test of 200 psi. Each
val ve shall be opened and cl osed several tines during the test. Exposed
pi pe, joints, fittings, and valves shall be carefully exani ned during the
partially open trench test. Joints show ng visible | eakage shall be

repl aced or renmade as necessary. Cracked or defective pipe, joints,
fittings, hydrants and val ves di scovered in consequence of this pressure
test shall be renpved and replaced with sound material, and the test shal
be repeated until the test results are satisfactory. The requirenent for
the joints to remain exposed for the hydrostatic tests may be waived by the
Contracting O ficer when one or nore of the following conditions is
encount er ed:
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3.

a. Wet or unstable soil conditions in the trench

b. Conpliance would require naintaining barricades and wal kways
around and across an open trench in a heavily used area that would
require continuous surveillance to assure safe conditions.

c. Mintaining the trench in an open condition would delay conpl etion
of the project.

The Contractor mamy request a waiver, setting forth in witing the reasons
for the request and stating the alternative procedure proposed to comply
with the required hydrostatic tests. Backfill placed prior to the tests
shal |l be placed in accordance with the requirenents of Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

. 2.2 Leakage Test

Leakage test shall be conducted after the pressure tests have been
satisfactorily conpleted. The duration of each | eakage test shall be at

| east 2 hours, and during the test the water |ine shall be subjected to not
| ess than 200 psi pressure. Water supply lines designated on the draw ngs
shal |l be subjected to a pressure equal to 200 psi. Leakage is defined as
the quantity of water to be supplied into the newly laid pipe, or any

val ved or approved section, necessary to maintain pressure within 5 psi of
the specified | eakage test pressure after the pipe has been filled with
water and the air expelled. Piping installation will not be accepted if

| eakage exceeds the allowabl e | eakage which is deternined by the foll ow ng
formul a:

L = 0.0001351ND(P raised to 0.5 power)

L = All owabl e | eakage in gallons per hour

N = Nunber of joints in the length of pipeline tested

D = Nomi nal dianeter of the pipe in inches

P = Average test pressure during the | eakage test, in psi gauge

Shoul d any test of pipe disclose | eakage greater than that cal cul ated by

t he above formula, the defective joints shall be |located and repaired until
the | eakage is within the specified all owance, wi thout additional cost to
t he Governnent.

. 2.3 Time for Maki ng Test

Except for joint material setting or where concrete thrust blocks
necessitate a 5-day delay, pipelines jointed with rubber gaskets,
nmechani cal or push-on joints, or couplings may be subjected to hydrostatic
pressure, inspected, and tested for |eakage at any tine after partia

conpl etion of backfill. Cenment-nortar lined pipe may be filled with water
as reconmended by the manufacturer before being subjected to the pressure
test and subsequent | eakage test.

2.4 Concurrent Hydrostatic Tests
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The Contractor nmay el ect to conduct the hydrostatic tests using either or
both of the follow ng procedures. Regardless of the sequence of tests
enpl oyed, the results of pressure tests, |eakage tests, and disinfection
shal |l be as specified. Replacenent, repair or retesting required shall be
acconpl i shed by the Contractor at no additional cost to the Government.

a. Pressure test and | eakage test may be conducted concurrently.

b. Hydrostatic tests and disinfection nmay be conducted concurrently,
using the water treated for disinfection to acconplish the
hydrostatic tests. |If water is |lost when treated for disinfection
and air is adnitted to the unit being tested, or if any repair
procedure results in contam nation of the unit, disinfection shal
be reacconpli shed

3.3 BACTERI AL DI SI NFECTI ON
3.3.1 Bact eri ol ogi cal Disinfection

Bef ore acceptance of potable water operation, each unit of conpleted
wat erline shall be disinfected as prescribed by AWM C651. After pressure
tests have been made, the unit to be disinfected shall be thoroughly
flushed with water until all entrained dirt and nud have been renoved
before introducing the chlorinating material. The chlorinating materia
shall be either liquid chlorine, calciumhypochlorite, or sodium
hypochl orite, conform ng to paragraph M SCELLANEQUS | TEMS. The
chlorinating material shall provide a dosage of not |ess than 50 ppm and
shal |l be introduced into the water lines in an approved manner. Pol yvi nyl
chloride (PVC) pipelines shall be chlorinated using only the above
specified chlorinating material in solution. The agent shall not be
introduced into the line in a dry solid state. The treated water shall be
retained in the pipe I ong enough to destroy all non-spore forming bacteri a.
Except where a shorter period is approved, the retention tinme shall be at
| east 24 hours and shall produce not |ess than 25 ppm of free chlorine
resi dual throughout the line at the end of the retention period. Valves on
the Iines being disinfected shall be opened and cl osed several times during
the contact period. The line shall then be flushed with clean water unti
the residual chlorine is reduced to less than 1.0 ppm Personnel fromthe
Contractor's conmercial |laboratory shall take at |east 3 water sanples on
each line fromdifferent points, approved by the Contracting Oficer, in
proper sterilized containers and performa bacterial examnation in
accordance with state approved nethods. The commercial |aboratory shall be
certified by the state's approving authority for exam nation of potable
wat er. The disinfection shall be repeated until tests indicate the absence
of pollution for at least 2 full days. The unit will not be accepted until
sati sfactory bacteriol ogical results have been obtai ned.

3.4 CLEANUP

Upon conpletion of the installation of water |ines, and appurtenances, al
debris and surplus materials resulting fromthe work shall be renoved.

-- End of Section --
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GENERAL
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SECTI ON 02531

SANI TARY SEVERS

04/ 01

The publications listed below forma part of this specification to the

ext ent

ref er enced.

desi gnation only.

AASHTO

ASTM A

ASTM A

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

The publications are referred to in the text by basic

AMERI CAN ASSCCI ATI ON OF STATE HI GAMAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)

M 198

Joints for Circular Concrete Sewer and
Cul vert Pipe Using Flexible Waterti ght
Joints

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

123

240

94

150

270

425

443

478

923

972

(1997a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

(1997a) Specification for Heat Resisting
Chrom um and Chromi um Ni ckel Stainless
Steel Plate, Sheet, and Strip for Pressure
Vessel s

(1998) Ready- M xed Concrete

(1997) Portland Cenent

(1997ael) Mortar for Unit Masonry

(1998) Conpression Joints for Vitrified
Cay Pipe and Fittings

(1998) Joints for Circular Concrete Sewer
and Cul vert Pipe, Using Rubber Gaskets

Specification for Precast Reinforced
Concrete Manhol e Secti ons

(1996) Specification for Resilient
Connectors Between Reinforced Concrete
Manhol e Structures, Pipes, and Laterals

(1995) Conpression-Recovery of Tape Seal ant
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

AWM

AWM

D 412

D 624

D 1784

D 2842

D 3034

D 3139

D 3212

F 402

F 477

F 593

F 594

F 794

F 949

Phase 1 Levees

EG-PHL

(1998a) Vul cani zed Rubber and
Ther nopl asti ¢ Rubbers and Thernopl astic
El astomers - Tension

(1991; R 1998) Tear Strength of
Conventi onal Wul cani zed Rubber and
Ther nopl astic El astoners

(1999) Rigid Poly(Vinyl Chloride) (PVQC
Conmpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

Test Method for Water Absorption of Rigid
Cel lular Plastics

(1998) Type PSM Pol y(Vinyl Chloride) (PVQ
Sewer Pipe and Fittings

(1996a) Specification for Joints for
Pl astic Pressure Pipes Using Flexible
El astoneric Seal s

(1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastoneric Seals

(1993) Safe Handling of Solvent Cenents,
Primers, and C eaners Used for Joining
Ther nopl astic Pipe and Fittings

(1996a) Specification for Elastoneric
Seal s (Gaskets) for Joining Plastic Pipe

(1995) Specification for Stainless Steel
Bolts, Hex Cap Screws, and Studs

Specification for Stainless Steel Nuts

(1997) Poly(Vinyl Chloride) (PVC) Profile
Gravity Sewer Pipe and Fittings Based on
Controll ed I nside D aneter

(1996a) Poly(Vinyl Chloride) (PVQ
Corrugated Sewer Pipe with a Snooth
Interior and Fittings

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

C110

C111

(1993) Ductile-Iron and Gray-lron fittigs,
3 in. through 48 in. for Water and O her
Li qui ds

(1995) Rubber- Gasket Joints for
Ductile-lron Pressure Pipe and Fittings
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AWM C151 (1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or OQther Liquids

AWM C500 (1993; C500a) Metal -Seal ed Gate Val ves for
Wat er Supply Service

AWM C900 (1989; (C900a) Pol yvinyl Chloride (PVC
Pressure Pipe, 4 In. through 12 In., for
Water Distribution

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 49 (1994) Hazardous Chenicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flanmable
Li qui ds, Gases, and Vol atile Solids

NFPA 704 (1996) Identification of the Fire Hazards
of Materials for Energency Response

UNI - BELL PVC Pl PE ASSOCI ATI ON ( UBPPA)

UBPPA UNI - B- 6 (1990) Recommended Practice for the
Low Pressure Air Testing of Installed
Sewer Pi pe

UBPPA UNI - B-9 (1990; Addenda 1994) Recommended
Per f ormance Specification for Polyvinyl
Chloride (PVC) Profile Vall Gravity Sewer
Pi pe and Fittings Based on Controlled
I nside Di aneter (Nom nal Pipe Sizes 4-48
i nch)

1.2 GENERAL REQUI REMENTS

The construction required herein shall include appurtenant structures and
buil ding sewers to points of connection with the building drains 5 feet
outside the building to which the sewer systemis to be connected. The
Contractor shall replace damaged naterial and redo unacceptable work at no
additional cost to the Governnent. Excavation and backfilling is specified
in Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES
SYSTEMS. Backfilling shall be acconplished after inspection by the
Contracting O ficer. Force nains are specified in Section 02532: FORCE
MAI NS

1.3 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having a "FIO' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-13 Certificates
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Portl and Cenent; GA

Certificates of conpliance stating the type of cenent used in nanufacture
of concrete pipe, fittings and precast nanhol es.

PART 2 PRODUCTS
2.1 Pl PE

Pi pe shall conformto the respective specifications and other requirenents
speci fied bel ow.

2.1.1 Pl astic Pipe
2.1.1.1 PVC Pipe

PVC pipe and fittings: AWM C900, C ass 150 with push-on joints.
2.1.1.2 Ductile Iron Pipe

a. Ductile Iron Pipe: AWMWA C151, working pressure not |ess than 150
psi .

b. Fittings, Mechanical: AWM C110, rated for 150 psi

2.2 REQUI REMENTS FOR FI TTI NGS
Fittings shall be conpatible with the pipe supplied and shall have a
strength not less than that of the pipe. Fittings shall conformto the
respective specifications and other requirements specified bel ow

2.3 JANTS
Joi nts connecting pipe of differing materials shall be mechanical joint or
as reconmended by the manufacturer subject to the approval of the
Contracting O ficer.

2.3.1 Pl astic Pipe Jointing
Push on joints: ASTM D 3139, with ASTM F 477 gaskets.

2.3.2 Ductile Iron Pipe
Mechani cal joints: AWM Cl11 as nodified by AWM C151

2.4 BRANCH CONNECTI ONS
Branch connections shall be nade by use of regular fittings or solvent

cenent ed saddl es as approved. Saddles for PVC pipe shall conformto Table 4
of ASTM D 3034.
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2.

5 FRAMES AND COVERS

Frames and covers shall be cast iron or ductile iron. Cast iron franes and
covers shall be as indicated or shall be of type suitable for the
application, circular, wthout vent holes. The franes and covers shal

have a conbi ned wei ght of not |ess than 400 pounds. The word "Sewer" shal
be stanped or cast into covers so that it is plainly visible. Al covers
and franes shall be capable of wthstandi ng and HS20 wheel | oad.

.6 STEEL LADDER

A steel |adder shall be provided where the depth of a manhole is 12 feet or
greater. Ladders shall be as shown. Ladders and inserts shall be
gal vani zed after fabrication in conformance with ASTM A 123

.7 MANHOLE STEPS

Manhol e steps shall be provided for nanholes |less than 12 feet in depth.
Manhol e steps shall be a mnimum of 12 inches wide with rungs spaced 12

i nches apart. Manhol e steps shall be cast al um num or pol ypropyl ene-coat ed
steel .

. 8 CEMENT MORTAR

Cenent nortar shall conformto ASTM C 270, Type Mwith Type ||l cenent.

.8.1 Port| and Cenent

Portl and cenent shall conformto ASTM C 150, Type Il for concrete in
manhol es.

.8.2 Port| and Cenent Concrete

Portl and cenent concrete shall conformto ASTM C 94, conpressive strength
of 4000 psi at 28 days. Concrete in place shall be protected fromfreezing
and noi sture |l oss for 7 days.

.9 STRUCTURES

.9.1 Precast Rei nforced Concrete Manhol e Secti ons

Precast reinforced concrete nanhol e sections shall conformto ASTM C 478,
except that portland cenent shall be as specified herein. Joints between
sections shall be flexible watertight joints.

.9.2 Fl exi bl e Watertight Joints

Materials: Flexible watertight joints shall be nmade with plastic or
rubber-type gaskets for concrete pipe. The design of joints and the

physi cal requirenments for plastic gaskets shall conformto AASHTO M 198,
and rubber-type gaskets shall conformto ASTM C 443. Factory-fabricated
resilient joint materials shall conformto ASTM C 425. Gaskets shall have
not nmore than one factory-fabricated splice, except that two
factory-fabricated splices of the rubber-type gasket are permtted if the
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nom nal di aneter of the pipe being gasketed exceeds 54 inches.
2.9.3 Chi mey Sea

The manhol e frane and chimey joint area of sanitary sewer nmanhol e
structures shall be sealed with an external flexible rubber seal as shown.
The chi mey seal shall consist of an external flexible rubber seal and
conpr essi on bands.

2.9.3.1 Ext ernal Rubber Sea

The flexi ble rubber sleeve and extension shall be extruded froma high
grade rubber conpound confornmng to the applicable requirenments of ASTM C
923, with a mininmum 1,500 psi tensile strength, maxi num 18% conpressi on set
and a hardness (durometer) of 48 + 5.

The sl eeve shall be corrugated, with a mni mumthickness of 3/16 inches and
shal | be avail able in unexpanded vertical heights of 6 and 9 inches, each
capabl e of a vertical expansion of not |less than 2 inches when installed.
The top section of the sleeve shall contain multiple sealing fins and be
designed to extend both over and under the manhol e base flange, thereby
allowing it to be nmechanically | ocked in place. The bottom section of the
sl eeve shall contain an integrally formed conpression band recess and

nmul tiple sealing fins.

The extension shall have a mnimumthickness of 3/16 inches. The top
portion of the extension shall be shaped to fit into the bottom band recess
of the sleeve and have its own integrally formed band recess, which is

| ocat ed such that when assenbled the recess is centered over that of the

sl eeve. The bottom section of the extension shall contain an integrally
formed conpressi on band recess and nultiple sealing fins.

Any splice used to fabricate the sleeve and extension shall be hot
vul cani zed and have a strength such that the sleeve shall withstand a 180
degree bend with no visible separation

2.9.3.2 Conpr essi on Bands

Expansi on bands used to conpress the rubber seal against the manhole frane
shal |l be mnimum 16 gauge stainless steel conforning to ASTM A 240, Type
304, with a mnimumw dth of 1 inch. The top conpression band shall have a
shape and width sufficient to nechanically |ock the sleeve and frane

t oget her, when tightened.

The tightening nechani smon both bands shall have the capacity to devel op

the pressures necessary to nake a watertight seal and shall have a m ni mum
adj ustment range of 2 dianeter inches. Screws, bolts, nuts, and ot her
hardware used on the bands shall be stainless steel conformng to ASTM F 593
and ASTM F 594, Type 304.

2.10 Casi ng Pi pe

Casing pipe shall be wel ded steel pipe, new material, with a mninmnumyield
of 35,000 psi. The minimumwall thickness shall be 0.250 inches for casing
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pi pe with outside diameter 24" or less, shall be 0.375 inches for casing
pi pe with outside diameter greater than 24" and |ess than or equal to 30"
and shall be 0.5 inches for casing pipe 36" in dianeter or larger. A

m ni mum cl earance of at |east 2 inches between the inner wall of the casing
pi pe and the naxi mum outsi de di aneter of the cased pipe and joints shall be
provided. Sand shall be placed in the void between the inner wall of the
casing pipe and the cased pipe. A mnimumof 1 foot of grout shall be
placed in the void between the inner wall of the casing pipe and the cased
pi pe at the ends of the casing pipe after placenent of sand. Steel casing
pi pe shall be encased in polyethylene as specified in Paragraph: PE Pipe
Encasenent .

2.11 VALVES
2.11.1 Gat e Val ves

Gate val ves shall be designed for a working pressure of not |ess than 150

psi. Valve connections shall be as required for the piping in which they

are installed. Valves shall have a clear waterway equal to the ful

nom nal dianeter of the valve, and shall be opened by turning

countercl ockwi se. The operating nut or wheel shall have an arrow, cast in
the netal, indicating the direction of the opening.

a. Valves 3 inches and larger shall be iron body, bronze mounted, and
shall conformto AWM C500. Flanges shall not be buried. An approved
pit shall be provided for all flanged connections.

2.12 I NSULATI ON

Insulation shall be rigid, extruded polystyrene board with m ni numthernal
resistance (R) of 5.0. Board size shall be 48-inch x 96-inch. Edges shal
be square. Conpressive strength shall be mninmum 25 psi. Water absorption
shal | be nmaxi mum 0.1 percent in accordance with ASTM D 2842. M ni num

t hi ckness of individual boards shall be 1-inch

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

3.1.1 Adj acent Facilities
3.1.1.1 \Water Lines

Where the location of the sewer is not clearly defined by dinensions on the
drawi ngs, the sewer shall not be closer horizontally than 10 feet to a

wat er-supply main or service |line, except that where the bottom of the
water pipe will be at |east 12 inches above the top of the sewer pipe, the
hori zontal spacing may be a mininumof 6 feet. Were gravity-flow sewers
cross above water lines, the sewer pipe for a distance of 10 feet on each
side of the crossing shall be fully encased in concrete or shall be
acceptabl e pressure pipe with no joint closer horizontally than 3 feet to
the crossing. The thickness of the concrete encasenent including that at
the pipe joints shall be not |less than 4 inches.
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3.

3.

1.1.2 Structural Foundati ons

VWhere sewer pipe is to be installed within 3 feet of an existing or
proposed building or structural foundation, the sewer pipe shall be sleeved
as specified above. A mnimmclearance of at |east 2 inches between the

i nner wall of the sleeve and the maxi mum outsi de dianeter of the sleeved
pi pe and joints shall be provided. Sand beddi ng shall placed between the
pi pe and sl eeve. Contractor shall ensure there is no damage to these
structures, and no settlenent or novenent of foundations or footing.

1.2 Pi pe Layi ng

a. Pipe shall be protected during handling agai nst inpact shocks and
free fall; the pipe interior shall be free of extraneous naterial

b. Pipe laying shall proceed upgrade with the spigot ends of
bel | - and- spi got pi pe and tongue ends of tongue-and-groove pipe
pointing in the direction of the flow Each pipe shall be laid
accurately to the line and grade shown on the draw ngs. Pipe
shall be laid and centered so that the sewer has a uniforminvert.
As the work progresses, the interior of the sewer shall be
cleared of all superfluous materials.

c. Before making pipe joints, all surfaces of the portions of the
pipe to be joined shall be clean and dry. Lubricants, priners,
and adhesi ves shall be used as recomended by the pipe
manufacturer. The joints shall then be placed, fitted, joined,
and adjusted to obtain the degree of water tightness required.

d. Installations of solvent weld joint pipe, using PVC pipe and
fittings shall be in accordance with ASTM F 402. The Contractor
shal | ensure adequate trench ventilation and protection for
workers installing the pipe.

3.1. 2.1 Trenches

Trenches shall be kept free of water and as dry as possi bl e during bedding,
laying, and jointing and for as long a period as required. Wen work is
not in progress, open ends of pipe and fittings shall be satisfactorily
closed so that no trench water or other material will enter the pipe or
fittings.

.1.2.2 Backfill

As soon as possible after the joint is made, sufficient backfill material
shal | be placed along the pipe to prevent pipe novenent off line or grade.
Pl astic pipe shall be conpletely covered to prevent damage from ul traviol et
l'i ght.

.1.2.3 W dth of Trench

If the width of the trench at the top of the pipe exceeds that shown for
any reason other than by direction, the Contractor shall install, at no
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addi tional cost to the Governnent, concrete cradling, pipe encasenent, or
ot her bedding required to support the added | oad of the backfill.

3.1.2.4 Jointing

Joints between different pipe naterials shall be nade as specified, using
approved jointing materials.

3.1.2.5 Handl i ng and Storage

Pipe, fittings and joint material shall be handled and stored in accordance
with the manufacturer's recomendations. Storage facilities for plastic

pi pe, fittings, joint materials and solvents shall be classified and nmarked
in accordance with NFPA 704, with classification as indicated in NFPA 49
and NFPA 325-1.

3.1.3 Casi ng Pi pe
Steel casing pipe shall be provided for sanitary sewers shown.
3.1. 4 PE Pi pe Encasenent

Steel and ductile iron pipe and casing pipe shall be encased with 8 m |
t hi ck pol yethyl ene in accordance with AWM C105.

3.1.5 Leakage Tests

Sanitary sewer mains shall be tested for | eakage by | ow pressure air
testing, infiltration tests or exfiltration tests, as appropriate. Low
pressure air testing for PVC pipe shall be as prescribed in UBPPA UN -B-6.
Prior to infiltration or exfiltration tests, the trench shall be backfilled
up to at least the lower half of the pipe. |If required, sufficient
addi ti onal backfill shall be placed to prevent pipe novenent during
testing, leaving the joints uncovered to permt inspection. Visible |eaks
encountered shall be corrected regardl ess of |eakage test results. Wen
the water table is 2 feet or nore above the top of the pipe at the upper
end of the pipeline section to be tested, infiltration shall be neasured
using a suitable weir or other device acceptable to the Contracting
Oficer. Wen the Contracting Oficer determnes that infiltration cannot
be properly tested, an exfiltration test shall be nmade by filling the |ine
to be tested with water so that a head of at least 2 feet is provided above
both the water table and the top of the pipe at the upper end of the
pipeline to be tested. The filled line shall be allowed to stand until the
pi pe has reached its maxi mum absorption, but not |ess than 4 hours. After
absorption, the head shall be re-established. The anmpunt of water required
to maintain this water level during a 2-hour test period shall be neasured.
Leakage as neasured by either the infiltration test or exfiltration test
shal | not exceed 25 gal per inch dianeter per mle of pipeline per day.
When | eakage exceeds the maxi num anpbunt specified, satisfactory correction
shal |l be nade and retesting acconplished. Testing, correction, and
retesting shall be nade at no additional cost to the Government.

3.1.6 Test for Deflection
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When flexible pipe is used, a deflection test shall be nade on the entire

I ength of the installed pipeline not |ess than 30 days after the conpletion
of all work including the | eakage test, backfill, and placenent of any
fill, grading, paving, concrete, or superinposed |oads. Deflection shal

be determ ned by use of a deflection device or by use of a spherical
spheroidal, or elliptical ball, a cylinder, or circular sections fused to a
common shaft. The ball, cylinder, or circular sections shall have a

di anmeter, or mnor dianeter as applicable, of 92.5 percent of the inside

di anmeter of the pipe. A tolerance of plus 0.5 percent will be permtted.
The ball, cylinder, or circular sections shall be of a honbgeneous nateria
t hroughout, shall have a density greater than 1.0 as related to water at
39.2 degrees F, and shall have a surface brinell hardness of not |ess than
150. The device shall be center bored and through bolted with a 1/4 inch

m ni mum di aneter steel shaft having a yield strength of 70,000 psi or nore,
with eyes at each end for attaching pulling cables. The eye shall be

sui tably backed with flange or heavy washer; a pull exerted on the opposite
end of the shaft shall produce conpression throughout the renote end of the
ball, cylinder or circular section. Circular sections shall be spaced so
that the distance fromthe external faces of the front and back sections
shal | equal or exceed the dianmeter of the circular section. Failure of the
ball, cylinder, or circular section to pass freely through a pipe run
either by being pulled through or by being flushed through with water

shal |l be cause for rejection of that run. Wen a deflection device is used
for the test inlieu of the ball, cylinder, or circular sections described,
such device shall be approved prior to use. The device shall be sensitive
to 1.0 percent of the diameter of the pipe being neasured and shall be

accurate to 1.0 percent of the indicated dinension. Installed pipe show ng
deflections greater than 7.5 percent of the nornmal dianeter of the pipe
shall be retested by a run fromthe opposite direction. |If the retest also

fails, the suspect pipe shall be replaced at no cost to the Governnent.
3.2 | NSTALLATI ON OF WE BRANCHES

We branches shall be installed where sewer connections are indicated or
where directed. Cutting into piping for connections shall not be done
except in special approved cases. Wen the connecting pipe cannot be
adequately supported on undi sturbed earth or tanped backfill, the pipe
shal | be encased in concrete backfill or supported on a concrete cradle as
directed. Concrete required because of conditions resulting fromfaulty
construction nethods or negligence by the Contractor shall be installed at
no additional cost to the Governnent. The installation of wye branches in
an existing sewer shall be made by a method which does not damage the
integrity of the existing sewer. One acceptable nethod consists of
renovi ng one pi pe section, breaking off the upper half of the bell of the
next |ower section and half of the running bell of we section. After

pl acing the new section, it shall be rotated so that the broken half of the
bell will be at the bottom The two joints shall then be nade with joint
packi ng and cenment nortar.

3.3 MANHOLE DETAI LS
3.3.1 CGeneral Requirenents

Manhol es shall be constructed of precast concrete nmanhol e sections. The
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i nvert channels shall be snoboth and semicircular in shape conformng to the
i nside of the adjacent sewer section. Changes in direction of flow shal

be made with a snmpoth curve of as large a radius as the size of the manhol e
will permit. Changes in size and grade of the channels shall be made
gradual Iy and evenly. The invert channels shall be formed directly in the
concrete of the manhol e base, or shall be built up with brick and nortar,

or shall be half tile laid in concrete, or shall be constructed by | aying
full section sewer pipe through the nmanhol e and breaking out the top half
after the surroundi ng concrete has hardened. Pipe connections shall be
made to manhol e using water stops, standard Oring joints, special nmanhole
coupling, or shall be nmade in accordance with the manufacturer's
recommendati on. The Contractor's proposed nmethod of connection, list of
materials sel ected, and specials required, shall be approved prior to
installation. The floor of the manhol e outside the channels shall be
snoot h and shall slope toward the channels not less than 1 inch per foot
nor nmore than 2 inches per foot. Free drop inside the nmanhol es shall not
exceed 18 inches, neasured fromthe invert of the inlet pipe to the top of
the floor of the manhol e outside the channels; drop manhol es shall be
constructed whenever the free drop would otherwi se be greater than 1 foot 6
i nches.

3.3.2 St eel Ladder Anchorage

Ladder shall be adequately anchored to the wall by means of steel inserts
spaced not nore than 6 feet apart vertically, and shall be installed to
provide at |east 6 inches of space between the wall and the rungs. The
wal | along the line of the | adder shall be vertical for its entire |ength.

3.3.3 Jointing, Plastering and Sealing

Mortar joints shall be conpletely filled and shall be snmoboth and free from
surplus nmortar on the inside of the manhole. Mortar and nmastic joints

bet ween precast rings shall be full-bedded in jointing conpound and shal

be snobothed to a uniformsurface on both the interior and exterior of the
manhol e. Installation of rubber gasket joints between precast rings shal
be in accordance with the recommendati ons of the manufacturer. Precast
rings may al so be sealed by the use of extruded rolls of rubber with nmastic
adhesi ve on one side.

3.3.4 Setting of Franmes and Covers

Unl ess ot herwi se indicated, tops of franes and covers shall be set flush
with finished grade in paved areas or 2 inches higher than finished grade
i n unpaved areas. Frane and cover assenblies shall be seal ed to nanhol e
sections using external preforned rubber joint seals that neet the

requi renents of ASTM D 412 and ASTM D 624, or other nethods specified in
par agraph Jointing, Plastering and Sealing, unless otherw se specified.

3.3.5 Fl exi bl e Watertight Joints
Gaskets and jointing materials shall be as recommended by the particul ar
manufacturer in regard to use of lubricants, cements, adhesives, and ot her

special installation requirenments. Surfaces to receive lubricants, cenents,
or adhesives shall be clean and dry. Gaskets and jointing materials shall be
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affixed to the pipe not nore than 24 hours prior to the installation of the
pi pe, and shall be protected fromthe sun, blow ng dust, and ot her

del eterious agents at all tines. Gaskets and jointing naterials shall be

i nspected before installing the pipe; any | oose or inproperly affixed gaskets
and jointing nmaterials shall be renoved and replaced. The pipe shall be
aligned with the previously installed pipe, and the joint pushed honme. If
while the joint is being made the gasket becones visibly dislocated, the pipe
shal | be renmoved and the joint renade.

3.4 CONNECTI NG TO EXI STI NG MANHOLES

Pi pe connections to existing nmanhol es shall be nmade so that finish work
will conformas nearly as practicable to the applicable requirenents
specified for new manhol es, including all necessary concrete work, cutting,
and shaping. The connection shall be centered on the nanhole. Holes for

t he new pi pe shall be of sufficient dianeter to all ow packi ng cenent nortar
around the entire periphery of the pipe but no larger than 1.5 tinmes the

di ameter of the pipe. Cutting the manhol e shall be done in a manner that
wi Il cause the | east damage to the walls.

3.5 BUI LDI NG CONNECTI ONS
Bui | di ng connections shall include the Iines to and connection with the
bui | di ng waste drai nage piping at a point approxinmately 5 feet outside the
bui | di ng, unless otherw se indicated. Were building drain piping is not
installed, the Contractor shall termnate the buil ding connections
approxinately 5 feet fromthe site of the building at a point and in a
manner desi gnat ed.

3.6 CLEANOUTS AND OTHER APPURTENANCES
Cl eanouts and ot her appurtenances shall be installed where shown on the
drawi ngs or as directed by the Contracting Oficer, and shall conformto
the detail of the draw ngs.

3.7 VALVES
Gate val ves shall be installed where val ves are indicated.

3.8 I NSULATI ON

I nsul ation shall be install ed where shown. Joints of insulation shall be
st agger ed.

-- End of Section --
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SECTI ON 02532
FORCEMAI NS
04/ 01
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN PETROLEUM | NSTI TUTE (API)
APl Spec 6D (1994; Supple 1 June 1996; Supple 2 Dec
1997) Pipeline Valves (Gate, Plug, Ball
and Check Val ves)

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 53 (1998) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Sean ess

ASTM C 478 (1997) Precast Reinforced Concrete Manhol e
Secti ons

ASTM C 478M (1997) Precast Reinforced Concrete Manhol e

Sections (Metric)

ASTM D 1784 (1999) Rigid Poly(Vinyl Chloride) (PVQO
Conmpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM D 1785 (1996b) Poly(Vinyl Chloride) (PVC Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2122 (1998) Determ ning D nensions of
Ther nopl astic Pipe and Fittings

ASTM D 2241 (1996b) Pol y(Vinyl Chloride) (PVC
Pressure-Rated Pi pe (SDR Series)

ASTM D 2464 (1996a) Threaded Pol y(Vinyl Chloride)
(PVC) Plastic Pipe Fittings, Schedule 80

ASTM D 2564 (1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

ASTM D 2657 (1997) Heat Fusion Joining Polyolefin Pipe
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASME

ASME

AWM

AWM

D 2774

D 2996

D 3035

D 3139

D 3308

D 3350

D 3754

D 4101

D 4161

F 477

F 1483

Phase 1 Levees

EG-PHL

and Fittings

(1994) Underground Installation of
Ther nopl astic Pressure Piping

(1995) Fil anent-Wund "Fi bergl ass"
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pipe

(1995) Pol yethyl ene (PE) Plastic Pipe
(DR-PR) Based on Controlled Qutside
Di anet er

(1998) Joints for Plastic Pressure Pipes
Usi ng Fl exi bl e El astoneric Seal s

(1997) PTFE Resin Skived Tape

(1998a) Pol yet hyl ene Pl astics Pipe and
Fittings Materials

(1996) "Fiberglass"

(d ass- Fi ber - Rei nf or ced

Ther nosetting- Resin) Sewer and | ndustri al
Pressure Pipe

(1996a) Propylene Plastic Injection and
Extrusi on Materials

(1996) "Fiberglass"

(d ass- Fi ber - Rei nforced Thernosetting
Resin) Pipe Joints Using Flexible

El astonmeric Seal s

(1996a) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

(1998) Oriented Poly(Vinyl Chloride),
PVCO, Pressure Pipe

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

B16. 1

B16. 3

(1989) Cast Iron Pipe Flanges and Fl anged
Fittings

(1992) Malleable Iron Threaded Fittings

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

C105

C110

(1993) Pol yet hyl ene Encasenent for
Ductile-1ron Pipe Systens

(1993) Ductile-lron and Gray-Ilron
Fittings, 3 In. Through 48 In. (75 mm
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AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

Ci11

C115

C151

C200

C203

C207

C208

C210

C300

C301

C303

C500

C508

C600

C900

Phase 1 Levees

EG-PHL

t hrough 1200 mMm), for Water and O her
Li qui ds

(1995) Rubber- Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

(1996) Flanged Ductile-Iron Pipe with
Ductile-lron or Gray-Iron Threaded Fl anges

(1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Other Liquids

(1997) Steel Water Pipe - 6 In. (150 nm
and Larger

(1997) Coal -Tar Protective Coatings and
Li nings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

(1994) Steel Pipe Flanges for Waterworks
Service - Sizes 4 In. Through 144 In. (100
mm t hr ough 3, 600 )

(1996) Dinensions for Fabricated Stee
Water Pipe Fittings

(1997) Liquid-Epoxy Coating Systens for
the Interior and Exterior of Steel Water
Pi pel i nes

(1997) Reinforced Concrete Pressure Pipe,
Steel -Cylinder Type, for Water and O her
Li qui ds

(1992) Prestressed Concrete Pressure Pipe,
Steel -Cylinder Type, for Water and O her
Li qui ds

(1995) Concrete Pressure Pipe,
Bar - W apped, Steel -Cylinder Type

(1993; C500a) Metal -Seated Gate Val ves for
Wat er Supply Service

(1993; (C508a) Swi ng- Check Val ves for
Wat erwor ks Service, 2 In. (50 nm Through
24 In. (600 nm NPS

(1993) Installation of Ductile-lron Water
Mai ns and Their Appurtenances

(1989; (C900a) Pol yvinyl Chloride (PVC
Pressure Pipe, 4 In. Through 12 In., for
Water Distribution
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DUCTI LE | RON Pl PE RESEARCH ASSCOCI ATl ON ( DI PRA)

Dl PRA- Restrai nt Design (1997) Thrust Restraint Design for Ductile
I ron Pipe

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP-78 (1998) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having a "FIO' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Ri ver Crossing Pipe Shop Draw ngs; GA
Catal og cuts of river crossing pipe and ductile iron fittings for the
sanitary forcenmain relocation in Reach 3, Station F48+00 and a plan and
profile of the new forcenmmin shall be provided.

SD-08 Statenents
Forcenai n Bypass and Rel ocation Plan; GA
A plan of operations for relocating the forcemain w thout interrupting
service shall be submtted. The subnittal shall include plans, catal og cuts
of valves and other nmaterials, and design cal cul ations.

SD- 09 Reports
Hydrostatic Tests; FIQO

Copi es of test results.

.3 DELI VERY AND STORAGE

Pipe, fittings and accessories, and pipe coatings shall not be danaged
during delivery, handling, and storage.

PART 2 PRODUCTS

2.

1 Pl PE AND FI TTI NGS
Pi ping for forcemains shall be PVC plastic, ductile iron, and ductile iron

river crossing pipe as shown. Pipe shall conformto the respective
specifications and other requirenents specified bel ow.

SECTI ON 02532 Page 6



East Grand Forks, Phase 1 Levees EG-PH1

2.1.1 Pl astic Pipe
2.1.1.1 PVC Pi pe

a. PVC Pipe and Fittings 4 inches D aneter and Larger: AWM C900,
C ass 150 with push-on joints.

2.1.2 Ductile Iron Pipe

a. Ductile Iron Pipe: AWM C151, working pressure not |ess than 150
psi .

b. River Crossing Pipe: AWM C151, nmininumthickness Class 54 with
joints in conpliance with applicable requirenents of AWM C110.

c. Fittings, Mechanical: AWM Cl110, rated for 150 psi.
2.2 JAONTS
Joi nts connecting pipe of differing materials shall be mechanical joint or
as reconmended by the manufacturer, subject to the approval of the
Contracting O ficer.
2.2.1 PVC Pi pi ng
a. Screw Joint Fittings: ASTM D 2464, Schedul e 80.
b. Push-On Joint Fittings: ASTM D 3139, with ASTM F 477gaskets.
c. Solvent Cenent: ASTM D 2564.

d. Couplings for use with plain end pipe shall have centering rings
or stops to ensure the coupling is centered on the joint.

2.2.2 Ductile Iron Pipe

2.2.2.1 Ductile Iron Pipe
Mechani cal joints: AWM Cl111 as nodified by AWM C151.

2.2.2.2 Ri ver Crossing Pipe
Ductile iron river crossing pipe joints shall be a ball and socket design
to neet high deflection and restrained joint requirements. The joint shall
be boltless type using a bayonet style |ocking of the retainer over the
bel I.

2.3  VALVES

2.3.1 Gate Val ves
Gate valves 3 inches and |arger shall conmply with AWM C500. Valves for

buri ed service shall be non-rising stem (NRS), 2 inch square nut operated
with joints applicable to the pipe or installation. Buried valves shall be
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furni shed with extension stens conprising socket, extension stem and
operating nut, and shall be of an appropriate length to bring operating nut
towithin 6 inches of grade. One 4 foot "T" handle valve wench shall be
furni shed for each quantity of 6 buried valves. Gate valves that are
exposed or installed inside shall be outside screw and yoke (OS&Y),

handwheel operated with flange ends unl ess otherw se indicated. Gate valve
operating nuts and handwheel s shall have an arrow and the word "OPEN' cast
inraised letters to indicate the direction of opening. The valve shall be
opened by turning counterclockwi se. Gate valves 14 inches and | arger shal
be equi pped with gearing to reduce operating effort. Gate valves 14 inches

and larger installed in horizontal lines in horizontal position with stens
hori zontal shall be equipped with bronze track, roller and scrapers to
support the weight of the gate for its full length of travel. Gate valves

14 inches and larger installed in vertical pipe lines with stens horizonta
shall be fitted with slides to assist the travel of the gate assenbly.

2.3.2 Check Val ves

Check val ves shall permt free flow of sewage forward and provide a
positive check agai nst backflow. Check val ves shall be designed for a

m ni mum wor ki ng pressure of 150 psi or as indicated. The body shall be
iron. The manufacturer's nane, initials, or trademark and al so the size of
the val ve, working pressure, and direction of flow shall be directly cast
on the body.

a. Ball Check Valves shall be iron body, shall have flanged ends, and
shal |l be the non-slamtype. Flanges shall be the 125 pound type
complying with ASME B16.1. Ball shall be stainless steel unless
ot herw se specified.

b. Swing Check Valves shall conply with AWM C508 and shall be iron
body, bronze nounted, and shall have flanged ends. Flanges shal
be the 125 pound type conplying with ASME B16. 1

2.3.3 Pl ug Val ves

Cast iron valves shall conply with MBS SP-78. Steel plug val ves shal
conply with APl Spec 6D.

2.3.4 Pi nch Val ves

Pi nch val ves shall be double acting, jam proof type with unobstructed
stream ined flows and built-in operator. The body shall be iron with a
non-rising handwheel. The sleeve shall be of pure gum rubber, neoprene,
Buna N or hypalon as required for service. The valve shall have flanged
ends. Flanges shall be of the 125 pound type conplying with ASME B16. 1.

2.3.5 Air Rel ease Val ves

Air release valves shall be designed to permt release of air froman enpty
pi pe during filling and shall be capable of discharging accunulated air in
the line while the line is in operation and under pressure. Valves shal

be attached by neans of threaded pi pe connections. Valves shall be vented
to the atnosphere
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a. Manual Air Rel ease Valves: Manual air rel ease val ves shal
consist of a 3 inch gate valve and 3 inch ductile iron pipe and
fittings. The valve shall be installed with its line of flowin
the horizontal position

b. Automatic Air Release Valve: Autonmatic air rel ease val ves shal
be of the conpound | ever type capable of wi thstandi ng operating
pressures of 150 psi. The valves shall have a 1/2 inch outlet.
The body and cover of the valve shall be of iron with a stainless
steel float. Al internal parts shall be stainless steel or
bronze. The valve shall be specifically adapted for use wth
sewage. Each valve shall be conplete with hose and bl ow of f
val ves to permt backflushing w thout dismantling the valve.

2.4  VALVE BOXES

Val ve boxes shall be cast iron or concrete, except that concrete boxes nay
be installed only in |ocations not subject to vehicular traffic. Cast iron
boxes shall be the extension type with slide type adjustnment and with
flared base. The mninumthickness of metal shall be 3/16 inch. The box
| ength shall be adaptable, wi thout full extension, to the depth of cover
over the pipe at the valve |locations. Concrete boxes shall be the standard
product of a manufacturer of precast concrete equipnment. The word " SEVER"
shall be cast in the cover.

2.5 VALVE VAULTS
Val ve vaults shall be precast concrete units conformng to ASTM C 478.

2.6 M SCELLANEOUS MATERI ALS
M scel | aneous materials shall conply with the follow ng requirenents:

2.6.1 Pi pe Coatings and Linings

d. Pol yethyl ene encasenent for ductile iron: AWM C105, m ninum 8
mls thick.

2.6.2 Joint Lubricants

Joint lubricants shall be as reconmmended by the pi pe nanufacturer
2.6.3 Bolts, Nuts and d ands

AWM Cl111
2.6.4 Joi nt Conpound

A stiff mxture of graphite and oil or inert filler and oil.
2.6.5 Joi nt Tape

ASTM D 3308
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2.6.6 Bond Wre

Bond wire type RHWor USE, Size 1/0 AWG neoprene jacketed copper conductor
shaped to stand clear of the joint.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Pi pe, pipe fittings, and appurtenances shall be installed at the |ocations
i ndi cated. Excavation, trenching, and backfilling shall be as specified in
Section 02316 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

3.1.1 Forcemai n Bypass and Rel ocation Pl an

Construction of forcemain shall be coordinated with the City of East G and
Forks Wastewat er Departnent, M. Mark Kotbra, phone nunber (218) 773-1313.
A plan for the forcemain bypass and rel ocation shall be submitted to the

Contracting O ficer for approval prior to conducting work on the forcenmin

3.1.1.1 Reach 2 Forcemain

The forcenmain shown at the K12 punp station outlet in Reach 2 to be

rel ocated can be taken out of service for the duration of the forcemain
rel ocation. The anpbunt of time that the forcemain is taken out of service
shall be kept to a mnimum Once the forcenmain is taken out of service,
the relocation shall be conpleted inits entirety.

3.1.1.2 Reach 3 Forcemain

The forcemai n shown near 3rd Avenue in Reach 3 to be rel ocated cannot be
taken out of service during the relocation work. Flow shall be maintained
for the duration of the relocation and project. The Contractor shal

design and construct a bypass that will allow for the forcenain rel ocation
and other project work to be perforned w thout disruption of the sewer flow

3.1.2 Adj acent Facilities

Installation of force mains and inverted siphons near adjacent facilities
shal |l be as specified in Section 02531 SANI TARY SEVERS

3.1.3 Cutting
Pi pe shall be cut in a neat manner with nechanical cutters. Weel cutters
shal | be used where practicable. Sharp and rough edges shall be ground
snooth and | oose material renoved fromthe pipe before |aying.

3.1. 4 Layi ng
Except where otherw se authorized, pipe shall be laid with bells facing the
direction of laying. Before |lowering and while suspended, the pipe shal

be inspected for defects. Defective material shall be rejected. Pipe
shall be laid in conpliance with the foll ow ng:
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a. Ductile Iron: AWM C600.

d. Polyvinyl Chloride: Mnufacturer's instructions.
3.1.5 Jointing
3.1.5.1 Joints for PVC Pipe

a. Threaded joints shall be made by wapping the male threads with
joint tape or by applying an approved thread |ubricant, then
t hreadi ng the joining menbers together. The joint shall be
tightened with strap wenches which will not danmage the pipe and
fittings. The joint shall be tightened no nore than 2 threads
past hand-ti ght.

b. Push-on joints: The ends of pipe for push-on joints shall be
beveled to facilitate assenbly. Pipe shall be nmarked to indicate
when the pipe is fully seated. The gasket shall be lubricated to
prevent displacenent. The gasket shall remain in proper position
in the bell or coupling while the joint is nade.

c. Solvent-weld joints shall conply with the manufacturer's
i nstructions.

3.1.5.2 Joints for Ductile Iron Pipe
Install ati on of nechani cal and push-on type joints shall conply wth AWM
C600 and the manufacturer's instructions. Installation of flanged joints
shall conply with manufacturer's instructions.

3.1.6 Coating and Lining
Fiel d coating of non-gal vani zed steel pipe shall conmply with AWM C203.
The applied materials shall be tested by neans of a spark-type electrica
device in conpliance with AWM C203. Flaws and holidays in the coating or

lining of the pipe and the pipe joints shall be repaired; the repaired
areas shall be at |east equal in thickness to the mnimumrequired for the

pi pe.
3.1.7 Pi pe Encasenent

When installed underground, ductile iron pipe shall be encased with 8 nil
t hi ck pol yethyl ene in accordance with AWM C105.

3.1.7.1 Casi ng Pi pe
Steel casing pipe shall be provided for forcemain shown. Steel casing pipe
materials and installation shall be as specified in SECTION 02531: SAN TARY
SEVEERS.

3.1.8 Install ation of Val ves

Prior to installation, valves shall be cleaned of all foreign natter and
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i nspected for damage. Valves shall be fully opened and closed to ensure
that all parts are properly operating. Valves shall be installed with the
stemin the vertical position

3.1.9 Install ati on of Val ve Boxes

Val ve boxes shall be installed over each outside gate val ve, unless

ot herwi se indicated. Valve boxes shall be centered over the valve. Fill
shal |l be carefully tanmped around each valve box to a distance of 4 feet on
all sides or to undisturbed trench face, if less than 4 feet.

3.1.10 Installation of Valve Vaults
Val ve vaults shall be installed as indicated.
3.1.11 Drai n Lines

Drain lines shall be installed where indicated. The drain |ine shal
consist of ateeinthe minline with a 4 inch dianmeter branch, a 4 inch
di ameter el bow, and a 4 inch gate val ve.

3.1.12 Thrust Restraint

Pl ugs, caps, tees and bends deflecting 11-1/4 degrees or nore, either
vertically or horizontally, shall be provided with thrust restraint.

Val ves shall be securely anchored or shall be provided with thrust
restraints to prevent novenent. Thrust restraints shall be either thrust
bl ocks or, for ductile-iron pipes, restrained joints.

3.1.12. 1 Thrust Bl ocks

Thrust bl ocki ng shall be concrete of a mix not |eaner than: 1 cement,
2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess than
2000 psi after 28 days. Blocking shall be placed between solid ground and
the fitting to be anchored. Unless otherw se indicated or directed, the
base and thrust bearing sides of thrust blocks shall be poured directly
agai nst undi sturbed earth. The sides of thrust blocks not subject to
thrust may be poured against forns. The area of bearing shall be as shown
or as directed. Blocking shall be placed so that the fitting joints will
be accessible for repair. Steel rods and cl anps, protected by gal vani zi ng
or by coating with bitum nous paint, shall be used to anchor vertical down
bends into gravity thrust bl ocks.

3.1.12.2 Restrai ned Joints
For ductile iron pipe, restrained joints shall be designed by the
Contractor or the pipe manufacturer in accordance w th DI PRA-Restraint
Desi gn.

3.1.13 G out
Grout for exterior joint protection on concrete pipes shall be a mx of 1

part portland cenment, 2 parts sand, and of sufficient liquid consistency to
flowinto the joint recess beneath the diaper. G out for interior joint
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protection shall be a mx of 1 part portland cenent and 1 part sand. A
pol yur et hane foam | oop, inpregnated with portland cenent, may be
substituted for grout for exterior joints.

3.1.14 Bonded Joi nts

Where indicated, a netallic bond shall be provided at each joint, including
joints made with flexible couplings or rubber gaskets, of ferrous-netallic
pi ping to effect continuous conductivity. The bond shall be of the

t hermal -wel d type.

3.2 HYDROSTATI C TESTS

The pipeline shall be subjected to both a pressure test and a | eakage test.
The nmet hod proposed for disposal of waste water from hydrostatic tests
shal | be approved by the Contracting Officer. Testing shall be the
responsibility of the Contractor. The test may be w tnessed by the
Contracting O ficer. The Contracting Oficer shall be notified at |east 7
days i n advance of equiprment tests. The final test report shall be
delivered to the Contracting O ficer within 30 days of the test.

3.2.1 Pressure Test

After the pipe has been installed, joints conpleted, thrust bl ocks have
been in place for at |least five days, and the trench has been partially
backfilled, |leaving the joints exposed for exam nation, the pipe shall be
filled with water to expel all air. The pipeline shall be subjected to a
test pressure of 100 psi or 150 percent of the working pressure, whichever
is greater, for a period of at |east one hour. Each valve shall be opened
and cl osed several tines during the test. The exposed pipe, joints,
fitting, and valves shall be exam ned for |eaks. Visible |eaks shall be
stopped or the defective pipe, fitting, joints, or valve shall be repl aced.

3.2.2 Leakage Test

The | eakage test may be conducted subsequent to or concurrently with the
pressure test. The anount of water pernitted as | eakage for the |ine shal
be placed in a sealed container attached to the supply side of the test
punp. No other source of supply will be permitted to be applied to the
punp or line under test. The water shall be punped into the Iline by the
test punp as required to maintain the specified test pressure as descri bed
for pressure test for a 2 hour period. Exhaustion of the supply or the
inability to maintain the required pressure will be considered test
failure. PE pipe can experience dianetric expansi on and pressure

el ongation during initial testing. The manufacturer shall be consulted
prior to testing for special testing considerations. Allowable |eakage
shal |l be deternined by the following I-P forml a:

L = NDP/ K Wher e:
L = All owabl e | eakage in gallons per hour
N = Nunber of joints in Iength of pipeline tested.
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D = Nom nal dianeter of the pipe in inches.
P = Square root of the test pressure in psig.
K = 7400 for pipe materials.

At the conclusion of the test, the ambunt of water remaining in the
contai ner shall be nmeasured and the results recorded in the test report.

3.2.3 Ret esti ng
If any deficiencies are reveal ed during any test, such deficiencies shal
be corrected and the tests shall be reconducted until the results of the
tests are within specified all owances, wi thout additional cost to the
Gover nrent .

-- End of Section --
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SECTI ON 02620

SUBDRAI NAGE SYSTEM
04/ 01

PART 1 GENERAL
bl.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM F 405 (1996) Corrugated Pol yet hyl ene (PE) Tubi ng
and Fittings

M NNESOTA DEPARTMENT OF TRANSPORTATI ON ( MNDOT) STANDARD
SPECI FI CATI ONS FOR CONSTRUCTI ON 1995 EDI TI ON W TH SUPPLEMENTS

MNDOT 3149 Granul ar Materi al
1.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 13 Certificates
Ceotextile Fabric; GA.  Pipe for Subdrains; GA

Certifications fromthe manufacturers attesting that materials neet
specification requirenments. Certificates are required for drain tile,
fittings, pea gravel bedding, and geotextile fabric.

1.3 DELI VER, STORAGE, AND HANDLI NG
1.3.1 Del i very and Storage

Materials delivered to site shall be inspected for danmage, unl oaded, and
stored with mninmumhandling. Materials shall not be stored directly on
the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. During shiprment and storage, filter fabric shall be wapped in
burlap or simlar heavy duty protective covering. The storage area shal
protect the fabric fromnud, soil, dust, and debris. Filter fabric
materials that are not to be installed i mediately shall not be stored in
direct sunlight. Plastic pipe shall be installed within 6 nonths fromthe
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dat e of manufacture unl ess ot herw se approved.

1.3.2 Handl i ng

Materials shall be handled in such a manner as to insure delivery to the
trench in sound undanmaged condition. Pipe shall be carried and not dragged
to the trench.

PART 2 PRODUCTS
2.1 Pl PE FOR SUBDRAI NS

Pi pe for subdrains shall be of the types and sizes indicated.
2.1.1 Pl astic Pipe

Pl astic pipe shall contain ultraviolet inhibitor to provide protection from
exposure to direct sunlight.

2.1.1.1 Corrugat ed Polyethylene (PE) Drain Tile and Fittings

Drain tile shall be in accordance with ASTM F 405. Fittings shall be
manuf acturer's standard type and shall conformto the indicated
speci fication.

2.1.1.2 Pi pe Perforations

Water inlet area shall be a mininumof 0.5 square inch per linear foot for
perforated drain tile indicated. Manufacturer's standard perforated pipe
whi ch essentially neets these requirenents nmay be substituted with prior
approval of the Contracting Oficer. Pipe with circular perforations wll
not be all owed.

b. Slotted Perforations in Drain Tile: GCrcunferential slots shal
be cleanly cut so as not to restrict the inflow of water and
uniformy spaced along the length and circunference of the tubing.
Wdth of slots shall not exceed 1/8 inch nor be less than 1/32
inch. The length of individual slots shall not exceed 1-1/4
inches on 3 inch dianmeter tubing, 10 percent of the tubing inside
nom nal circunference on 4 to 8 inch dianeter tubing, and 2-1/2
inches on 10 inch dianmeter tubing. Rows of slots shall be
symretrically spaced so that they are fully contained in 2
quadrants of the pipe. Slots shall be centered in the valleys of
the corrugations of profile wall pipe.

2.2 GEOTEXTI LE FABRI C

Ceotextile fabric shall be as specified in SECTION 02378: GEOTEXTILE
FI LTERS
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2.3 DRAI NAGE STRUCTURES
Subdr ai nage system shall be connected to concrete drai nage structures in
accordance wi th SECTI ON 02630: STORM DRAI NAGE SYSTEM

2.4  SUBDRAIN FI LTER AND BEDDI NG MATERI AL
Pea gravel shall be used for subdrain filter and bedding naterial. Pea
gravel for subdrainage systemshall be fine filter aggregate in accordance
wi th MNDOT 3149.

PART 3 EXECUTI ON

3.1 EXCAVATI ON AND BEDDI NG FOR SUBDRAI N SYSTEMS
Trenching and excavation, including the removal of rock and unstable
material, shall be in accordance with Section 02316 EXCAVATI ON, TRENCH NG
AND BACKFI LLI NG FOR UTI LI TIES SYSTEMS. Pea gravel material shall be placed
in the trench as indicated or as required as replacenent naterials used in
t hose areas where unstable naterials were renoved. Conpaction of the
beddi ng material shall be as specified for cohesionless material in Section
02316 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

3.2 | NSTALLATI ON OF FILTER FABRI C AND PI PE FOR SUBDRAI NS

3.2.1 Trench Lining and Overl aps

Trenches to be lined with filter fabric shall be graded to obtain snpoth

side and bottom surfaces so that the fabric will not bridge cavities in the
soi|l or be damaged by projecting rock. The fabric shall be laid flat but
not stretched on the soil, and it shall be secured with anchor pins.

Overl aps shall be at least 18 inches, and anchor pins shall be used al ong
t he overl aps.

3.2.2 Installation of Pipe for Subdrains
3.2.2.1 Pi pel ayi ng

Each pi pe shall be carefully inspected before it is laid. Any defective or
damaged pi pe shall be rejected. No pipe shall be laid when the trench
condi tions or weather is unsuitable for such work. Water shall be renoved
fromtrenches by sunp punping or other approved nethods. The pipe shall be
laid to the grades and alignnent as indicated. The pipe shall be bedded to
the established gradeline. Perforations shall be centered on the bottom of
the pipe. Pipes of either the bell-and-spigot type or the

t ongue- and- groove type shall be laid with the bell or groove ends upstream
Al pipes in place shall be approved before backfilling.

3.2.2.2 Joi ntings

a. Perforated Corrugated Pol yethyl ene Pipe: Perforated corrugated
pol yet hyl ene drai nage pipe shall be installed in accordance wth
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the manufacturer's specifications and as specified herein. A pipe
wi th physical inperfections shall not be installed. No nore than
5 percent stretch in a section will be permtted.

3.3 | NSTALLATI ON OF FI LTER MATERI AL AND BACKFI LLI NG FOR SUBDRAI NS

After pipe for subdrains has been laid, inspected, and approved, filter
materi al shall be placed around and over the pipe to the depth indicated.
The filter material shall be placed in layers not to exceed 8 inches

thi ck, and each |ayer shall be thoroughly conpacted by nechanical tanpers
or ranmers to obtain the required density. Conpaction of filter nmateria
and the placenent and conpaction of overlying backfill material shall be in
accordance with the applicable provisions specified in Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

-- End of Section --
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SECTI ON 02630

STORM DRAI NAGE SYSTEM
04/ 01

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACI | NTERNATI ONAL ( ACl)
ACl 346/ 346R (1990) Standard Specification for
Cast-in-Place Nonreinforced Concrete Pipe

and Reconmendati ons

AMERI CAN ASSCCI ATI ON OF STATE HI GAMAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)
AASHTO HB- 16 (1996) Standard Specifications for Hi ghway
Bri dges
AASHTO M 198 (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe Using Flexible Waterti ght
Gasket s
AMERI CAN RAI LWAY ENG NEERI NG AND MAI NTENANCE- OF- WAY ASSOCI ATI ON
( AREMA)
ARENVA Manual (1999) Manual for Railway Engineering (4

Vol .)

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 48 (1994a) Specification for Gay lron
Casti ngs

ASTM A 123 (1997ael) Zinc (Hot-Di p Gl vani zed)
Coatings on Iron and Steel Products

ASTM A 536 (1993) Specification for Ductile Iron
Casti ngs

ASTM A 760 (1997) Corrugated Steel Pipe,

Metal lic-Coated for Sewers and Drains
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ASTM A 798 (1997a) Installing Factory-Mude Corrugated
Steel Pipe for Sewers and O her
Appli cations

ASTM A 929 (1997) Steel Sheet, Metallic-Coated by the
Hot-Di p Process for Corrugated Steel Pipe

ASTM B 26 (1997) Specification for A unm num Al l oy
Sand Casti ngs

ASTM C 14 (1999) Concrete Sewer, Storm Drain, and
Cul vert Pipe

ASTM C 76 (1999) Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe

ASTM C 231 (1997el) Air Content of Freshly M xed
Concrete by the Pressure Mt hod
C ay Pipe and Fittings

ASTM C 270 (1995a) Specification for Seam ess and
Wel ded Austenitic Stainless Steel Tubing
for General Service

ASTM C 425 (1997) Specification for Conpression
Joints for Vitrified day Pipe and
Fittings

ASTM C 443 (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe, Using Rubber Gaskets

ASTM C 478 (1997) Precast Reinforced Concrete Manhol e
Secti ons

ASTM C 789 (1998) Precast Reinforced Concrete Box
Sections for Culverts, Storm Drains, and
Sewer s

ASTM C 850 (1998) Precast Reinforced Concrete Box

Sections for Culverts, Storm Drains, and
Sewers with Less Than 2 Ft. of Cover
Subj ected to Hi ghway Loadi ngs

ASTM C 923 (1998) Resilient Connectors Between
Rei nf or ced Concrete Manhol e Struct ures,
Pi pes and Materials

ASTM C 924 (1998) Concrete Pipe Sewer Lines by
Low Pressure Air Test Method

ASTM C 1103 (1994) Joint Acceptance Testing of

Install ed Precast Concrete Pipe Sewer
Li nes Sponge or Expanded Rubber
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ASTM D 1171 (1994) Rubber Deterioration - Surface
Ozone Cracki ng Qutdoors or Chanber
(Triangul ar Speci nens)

ASTM D 1557 (1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700

KN-nfcu.m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Balloon Method

ASTM D 2842 Test Method for Water Absorption of Rigid
Pl astics

ASTM D 2922 (1996el) Density of Soil and

Soi | - Aggregate in Place by Nucl ear Methods
(Shal | ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with SECTI ON 01330: SUBM TTAL
PROCEDURES:

SD- 13 Certificates

Test Reports; FIOQO
Certified copies of test reports denonstrating conformance to applicable
pi pe specifications, before pipe is installed. Certification on the
ability of frame and cover to carry the inposed live |oad.

1.3 DELI VERY, STORAGE, AND HANDLI NG

1.3.1 Del i very and Storage
Materials delivered to site shall be inspected for damage, unl oaded, and
stored with a nminimum of handling. Materials shall not be stored directly
on the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. The Contractor shall have a copy of the manufacturer's
instructions available at the construction site at all tinmes and shall
follow these instructions unless directed otherwi se by the Contracting
Oficer.

1.3.2 Handl i ng

Materials shall be handled in a manner that ensures delivery to the trench
i n sound, undanmaged condition. Pipe shall be carried to the trench, not
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dr agged.

PART 2 PRODUCTS

2.

1 Pl PE FOR CULVERTS AND STORM DRAI NS

Pi pe for culverts and stormdrains shall be of the sizes indicated and
shall conformto the requirenents specified.

1.1 Concrete Pipe

ASTM C 76, Class as indicated on the Draw ngs.

.1.1.1 Pi pe Through Levees

Concrete pipe outlets through the |Ievees, fromthe punp stations and
gatewel I s, shall be constructed of pipe sections a nmaxi numof 4 feet in
| engt h.

. 1.2 Corrugated Steel Pipe

ASTM A 760, zinc or alum num (Type 2) coated pipe of either:
a. Type | pipe with annular or helical 2-2/3 by 1/2 inch corrugations.

b. Type IR pipe with helical 3/4 by 3/4 by 7-1/2 inch corrugations.

.2 DRAI NAGE STRUCTURES

2.1 Grated Steel Pipe Flared End Sections

Sections shall be of a standard design fabricated from zinc coated stee
sheets neeting requirenents of ASTM A 929.

.2.2 Precast Concrete Flared End Sections

Sections shall be of a standard design in accordance with ASTM C 76, d ass
I1. Steel trash racks shall be provided for concrete flared end sections
where indicated. Trash racks shall be in accordance with SECTI ON 05055:
METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS

.3 M SCELLANEQUS MATERI ALS

.3.1 Concrete

Concrete for junction manhol es, gatewells, and punp stations shall conform
to the requirenents of SECTI ON 03300 CAST- | N- PLACE- STRUCTRUAL CONCRETE

.3.2 Mort ar

Mortar for pipe joints, connections to other drai nage structures, and brick
or block construction shall conformto ASTM C 270, Type M except that the
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maxi mum pl acenent tine shall be 1 hour. The quantity of water in the

m xture shall be sufficient to produce a stiff workable nortar. Water

shall be clean and free of harnful acids, alkalies, and organic inmpurities.
The nortar shall be used within 30 mnutes after the ingredients are m xed

with water. The inside of the joint shall be w ped clean and fi ni shed
snooth. The nmortar head on the outside shall be protected fromair and sun

with a proper covering until satisfactorily cured.

2.3.3 Precast Rei nforced Concrete Manhol es

Precast reinforced concrete nanhol es shall conformto ASTM C 478. Joints
bet ween precast concrete sections shall be made with flexible watertight,
rubber-type gaskets neeting the requirenents of paragraph JO NTS.

2.3.4 Frane and Cover

Frame and cover shall be cast gray iron, ASTM A 48, C ass 35B; cast ductile
iron, ASTM A 536, Grade 65-45-12; or cast alum num ASTM B 26, Alloy

356. OT6. Franme and cover nodel for grates and curb inlets shall be as

i ndi cated on the Drawi ngs. Al castings and franes shall be capabl e of

wi t hst andi ng a HS20 wheel | oad.

2.3.5 Joints
2.3.5 Fl exi bl e Watertight Joints

a. Materials: Flexible watertight joints shall be nade with plastic
or rubber-type gaskets for concrete pipe. The design of joints
and the physical requirenments for plastic gaskets shall conformto
AASHTO M 198, and rubber-type gaskets shall conformto ASTM C 443.

Factory-fabricated resilient joint materials shall conformto
ASTM C 425. Gaskets shall have not nore than one
factory-fabricated splice, except that two factory-fabricated
splices of the rubber-type gasket are permtted if the noni na
di ameter of the pipe or manhol e bei ng gasketed exceeds 54 inches.

2.3.6 Separation CGeotextile

Separation geotextile shall be as specified in SECTION 02373: SEPARATI ON
GEOTEXTI LE

2.4  STEEL LADDER

2.4.1 Cast-1n-Place Concrete Structures
Steel |adders shall be provided for cast-in-place concrete structures,
i ncludi ng punp stations and gatewells, as shown. Ladders shall not be
pl aced in junction nmanhol es. Ladders shall be in accordance w th SECTI ON
05055: METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS
Ladders and inserts shall be gal vani zed after fabrication in conformance
with ASTM A 123.

2.4.2 Precast Concrete Manhol es
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Steel |adders shall be provided for precast manholes 12-feet in depth or
greater. Ladders shall be a as shown. Ladders shall be in accordance with
SECTI ON 05055: METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS
PROVI SI ONS. Ladders and inserts shall be gal vanized after fabrication in
conformance wi th ASTM A 123.

Manhol e steps shall be provided for nanholes | ess than 12-feet in depth.
Manhol e steps shall be a mnimum of 12-inches wide with rungs spaced
12-inches apart. Manhole steps shall be cast al um num or

pol ypr opyl ene- coat ed st eel

2.5 RESI LI ENT CONNECTORS

Fl exi bl e, watertight connectors used for connecting pipe to nmanhol es and
inlets shall conformto ASTM C 923.

2.6 I NSULATI ON

Insulation shall be rigid, extruded polystyrene board with m ni numthernal
resistance (R) of 5.0. Board size shall be 48-inch x 96-inch or equal to
size of the structure base slab. Edges shall be square. Conpressive
strength shall be mininum25 psi. Water absorption shall be nmaxi mumO0.1
percent in accordance with ASTM D 2842. M ni num t hi ckness of individua
boards shall be 1-inch

PART 3 EXECUTI ON
3.1 EXCAVATI ON FOR PI PE CULVERTS, STORM DRAINS, AND DRAI NAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts
and stormdrains, shall be in accordance with the applicable portions of
SECTI ON 02316: "EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTILITY SYSTEMS"
and SECTI ON 02300: "EARTHWORK" and the requirenents specified bel ow.
Excavation and backfill for junction manhol es, punp stations, and gatewel |
structures shall be in accordance wi th SECTI ON 02315: EXCAVATI ON, FILLI NG
AND BACKFI LLI NG FOR STRUCTURES.

Interruption of River Road, 4th Street NW and H ghway 2 in Reach 1, for
installation of stormsewer piping will not be allowed. Storm sewer piping
in these areas, |listed below, shall be installed using jacking techniques.

1) Punp station K-7 outlet pipes under R ver Road.

2) Punp station K-10 outlet pipes under 4th Street NW

3) Stormsewer piping fromapproximtely 8th Avenue and 10th Street
on the North side of Hghway 2 to the South side of H ghway 2.

3.1.1 Trenchi ng

The width of trenches at any point below the top of the pipe shall be not
greater than the outside dianeter of the pipe plus 36 inches to permt

sati sfactory jointing and thorough tanping of the beddi ng material under
and around the pipe. Sheeting and bracing, where required, shall be placed
within the trench width as specified. Contractor shall not overexcavate.
Where trench wi dths are exceeded, redesign with a resultant increase in
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cost of stronger pipe or special installation procedures will be necessary.
Cost of this redesign and increased cost of pipe or installation shall be
borne by the Contractor w thout additional cost to the Government.

3.1. 2 Renoval of Unstable Materia

VWhere wet or otherw se unstable soil incapable of properly supporting the
pi pe, as determined by the Contracting O ficer, is unexpectedly encountered
in the bottomof a trench, such material shall be renbved to the depth
required and replaced to the proper grade with satisfactory nateri al
conpacted as provided in paragraph BACKFI LLING When renoval of unstable
material is due to the fault or neglect of the Contractor in his
performance of shoring and sheeting, water renpval, or other specified
requi renents, such renoval and repl acenent shall be perforned at no
addi ti onal cost to the government.

3.2 BEDDI NG

The beddi ng surface for the pipe shall provide a firmfoundation of uniform
density throughout the entire | ength of the pipe.

3.2.1 Concrete Pipe Requirenents

When no bedding class is specified or detailed on the draw ngs, concrete
pi pe shall be bedded in a soil foundation accurately shaped and rounded to
conformto the | owest one-fourth of the outside portion of circular pipe or
to the | ower curved portion of pipe arch for the entire I ength of the pipe
or pipe arch. Wen necessary, the beddi ng shall be tanped. Bell holes and
depressions for joints shall be not nore than the length, depth, and wi dth
required for properly nmaking the particular type of joint.

3.2.2 Corrugated Metal Pipe

Beddi ng for corrugated netal pipe and pipe arch shall be in accordance with
ASTM A 798. It is not required to shape the bedding to the pipe geonetry.

3.3 PLACI NG PI PE

Each pi pe shall be thoroughly exam ned before being |aid; defective or
damaged pi pe shall not be used. Pipe shall be laid to the grades and
alignment indicated. Proper facilities shall be provided for |owering
sections of pipe into trenches. Pipe shall not be laid in water, and pipe
shall not be laid when trench conditions or weather are unsuitable for such
work. Diversion of drainage or dewatering of trenches during construction
shal | be provided as necessary. Deflection of installed flexible pipe
shal |l not exceed the following limts:

MAXI MUM ALLOWABLE

TYPE OF PI PE DEFLECTI ON (%
Corrugat ed Steel 5
Not | ess than 30 days after the conpletion of backfilling, the Governnent

may performa deflection test on the entire length of installed flexible
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pi pe using a nandrel or other suitable device. Installed flexible pipe
showi ng defl ecti ons greater than those indicated above shall be retested by
a run fromthe opposite direction. |If the retest also fails, the suspect

pi pe shall be replaced at no cost to the Governnent.
3.3.1 Concrete Pipe

Layi ng shall proceed upgrade with spigot ends of bell-and-spigot pipe and
tongue ends of tongue-and-groove pipe pointing in the direction of the flow

3.3.2 Corrugated Metal Pipe

Layi ng shall be with the separate sections joined firmy together, with the
outside laps of circunferential joints pointing upstream and with
| ongi tudi nal | aps on the sides.

3.3.3 Jacki ng Pipe Through Fills

Met hods of operation and installation for jacking pipe through fills shal
conformto requirenments specified in Volune 1, Chapter 1, Part 4 of ARENA
Manual . Jacked pipe shall be installed in a wel ded steel casing pipe. The
steel casing pipe shall be wapped in mnimum8 nil thick pol yethyl ene.

The voi d between the casing pipe and the storm sewer piping shall be filled
wi th sand or other approved materi al

3.4 JOA NTI NG
3.4.1 Concrete Pipe
3.4.1.1 Fl exi bl e Watertight Joints

Gaskets and jointing nmaterials shall be as recommended by the particul ar
manufacturer in regard to use of lubricants, cenments, adhesives, and ot her
special installation requirenments. Surfaces to receive |ubricants,
cenents, or adhesives shall be clean and dry. Gaskets and jointing
materials shall be affixed to the pipe not nmore than 24 hours prior to the
installation of the pipe, and shall be protected fromthe sun, blow ng
dust, and other deleterious agents at all times. Gaskets and jointing
materials shall be inspected before installing the pipe; any |oose or

i mproperly affixed gaskets and jointing nmaterials shall be renpoved and
repl aced. The pipe shall be aligned with the previously installed pipe,
and the joint pushed home. If, while the joint is being nmade the gasket
beconmes visibly dislocated the pipe shall be renoved and the joint remade.

3.4.2 Corrugated Metal Pipe
3.4.2.1 Field Joints

Transverse field joints shall be designed so that the successive connection
of pipe sections will forma continuous |line free of appreciable
irregularities in the flowline. 1In addition, the joints shall neet the
general performance requirenents described in ASTM A 798. Suitable
transverse field joints which satisfy the requirenents for one or nore of
the joint performance categories can be obtained with the follow ng types
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of connecting bands furnished with suitabl e band-end fastening devices:
corrugat ed bands, bands with projections, flat bands, and bands of special
design that engage factory reformed ends of corrugated pipe. The space

bet ween t he pi pe and connecting bands shall be kept free fromdirt and grit
so that corrugations fit snugly. The connecting band, while being

ti ghtened, shall be tapped with a soft-head nallet of wood, rubber or
plastic, to take up slack and ensure a tight joint. Field joints for each
type of corrugated netal pipe shall nmintain pipe alignment during
construction and prevent infiltration of fill material during the life of
the installations. The type, size, and sheet thickness of the band and the
size of angles or lugs and bolts shall be as indicated or where not

i ndi cated, shall be as specified in the applicable standards or
specifications for the pipe.

3.4.2.2 Fl exi bl e Watertight, Gasketed Joints

Install ation shall be as reconmmended by the gasket manufacturer for use of
| ubricants and cements and other special installation requirenents. The
gasket shall be placed over one end of a section of pipe for half the width
of the gasket. The other half shall be doubled over the end of the sane
pi pe. When the adjoining section of pipe is in place, the doubl ed-over
hal f of the gasket shall then be rolled over the adjoining section. Any
unevenness in overlap shall be corrected so that the gasket covers the end
of pipe sections equally. Connecting bands shall be centered over
adj oi ni ng sections of pipe, and rods or bolts placed in position and nuts
tightened. Band Tightening: The band shall be tightened evenly, even
tensi on being kept on the rods or bolts, and the gasket; the gasket shal
seat properly in the corrugations. Watertight joints shall remain
uncovered for a period of tine designated, and before being covered,
tightness of the nuts shall be nmeasured with a torque wench. |If the nut
has tended to |l oosen its grip on the bolts or rods, the nut shall be
retightened with a torque wench and renain uncovered until a tight,
permanent joint is assured.

3.5 GEOTEXTI LE WWRAP

Storm drainage piping installed in the | evee enbanknent shall be wapped in
separati on geotextile as shown.

3.6 DRAI NAGE STRUCTURES

3.6.1 Manhol es
Construction shall be of precast reinforced concrete with flexible
watertight joints, conplete with frames and covers or grates, and with
fi xed gal vani zed steel |adders or manhol e steps.

3.6.2 Cast-In-Place Structures

Construction shall be in accordance wi th SECTI ON 03300: CAST-I1 N PLACE
STRUCTURAL CONCRETE

3.7 STEEL LADDER AND MANHCLE STEPS | NSTALLATI ON
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Steel |adder shall be installed as shown. Manhol e steps shall be adequately
anchored to the wall by nmeans of steel inserts.

3.8 MOVEMENT OF CONSTRUCTI ON NMACHI NERY

When conpacting by rolling or operating heavy equi pnent parallel with the
pi pe, displacenent of or injury to the pipe shall be avoided. Movenent of
construction nmachinery over a culvert or stormdrain at any stage of
construction shall be at the Contractor's risk. Any damaged pi pe shall be
repl ace and joints repaired.

3.9 I NSULATI ON

I nsul ation shall be install ed where shown and to the thickness shown.
Joints, if necessary, shall be staggered.

-- End of Section --
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SECTI ON 02722

AGGREGATE BASE OR SURFACE COURSE
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 131 (1996) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM D 75 (1997) Sanpling Aggregates

ASTM D 422 (1963; R 1990) Particle-Size Analysis of
Soils

ASTM D 698 (1991) Laboratory Conpaction

Characteristics of Soil Using Standard
Effort (12,400 ft-Ibf/CF)

ASTM D 2922 Density of Soil and Soil-Aggregate in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)

ASTM D 4318 (1995a) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

M NNESOTA DEPARTMENT OF TRANSPORTATI ON ( MNDOT), STANDARD
SPECI FI CATI ONS FOR CONSTRUCTI ON (1995 EDI TI ON AND SUPPLEMENTS)

MNDOT 2112 Subgr ade Preparation
MNDOT 2211 Aggr egat e Base
MNDOT 3138 Aggregates for Surface and Base Courses

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
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SD- 09 Reports
Testing; FIO

A summary of sanpling and testing results indicated i n PARAGRAPH: TESTI NG
shal |l be submtted when the road work is substantially conplete

PART 2 PRODUCTS

2.

1 REQUI REMENTS

Al'l products shall neet the requirenents of the specified sections of the
MNDOT St andard Specifications, except where nodified or required bel ow.
Aggregate gradations, as indicated by class, for aggregate base course and
surface course specified in the MNDOT Standard Specifications shall be
strictly adhered to.

.2 MATERI ALS

2.1 Aggr egat e Base Course

Aggr egat e base course shall consist of crushed concrete unless otherw se
noted or required for reconstructed street sections. Crushed concrete shal
consi st of previously hardened portland cenent concrete or other concrete
cont ai ni ng pozzol anic binder material.The crushed concrete shall be free of
all reinforcing steel, wire nmesh, bitum nous concrete, and any ot her
foreign material. Crush and process the concrete to nmeet the required
gradations as identified by class and all other requirenments of MDOT 2211
and MNDOT 3138, except the maxi mum particle size allowed for crushed
concrete is 1-1/2 inches. Replace base course of reconstructed street
sections in kind neeting MNDOT 2211 and MNDOT 3138.

. 2.2 Aggr egat e Surfaci ng Course

Aggregate surfacing course shall consist of crushed gravel graded to the
cl ass shown and neeting the requirenents of MNDOT 3138.

PART 3 EXECUTI ON

3.

3.

1 GENERAL

Furni shing, placing, conpaction, subgrade preparation, and testing shal
neet the requirenments of the MNDOT 2112, MNDOT 2211, and MNDOT 3138.
Conpaction shall be in accordance with the specified density nethod.

.2 TESTI NG

2.1 Cener al

Al testing expenses shall be the Contractor's responsibility. Prior to
sanpling and testing the work, testing |aboratories shall be inspected and
approved in accordance with SECTI ON 01451: CONTRACTOR QUALI TY CONTROL.

2.2 Transnitta
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The Contracting O ficer shall be infornmed of test results daily for
direction or corrective action required. Draft copies of field testing
results shall be submitted to the Contracting Officer within 24 hours of
the test, as directed.

3.2.3 Corrective Action

Tests of materials which do not neet the contract requirenents (failing
tests) will not be counted as part of the required testing. Each such
failing test must be retaken at the same location as the failing test was
taken. If testing indicates material does not nmeet the contract
requirenents, the naterial represented by the failing test shall be
renoved. The quantity of nmaterial represented by the failing test shall be
determ ned by the Contracting Oficer up to the quantity represented by the
testing frequency. The Contractor nay increase testing frequency in the
vicinity of a failing test in order to reduce renoval requirenents, as
approved by the Contracting Oficer. Such increases in testing frequency
shall be at the Contractor's expense and at no additional cost to the

Gover nrent .

3.2. 4 Sanpl i ng
Sanpling shall be done in accordance with ASTM D 75. Properties shall be
determ ned fromthree random sanpl es taken fromthe stockpile from each | ot
of 5,000 tons or fraction thereof at the source prior to delivery to the
site.

3.2.5 Liquid Limt and Plasticity |ndex
Liquid Limt and Plasticity Index shall be tested in accordance with ASTM D
4318, respectively. The portion of the material passing the No. 40 sieve
nmust have a liquid limt not greater than 25 and a plasticity index not
greater than 5.

3.2.6 LA Abrasi on

LA Abrasion shall be tested in accordance with ASTM C 131. Results nust
neet the requirenments of the MNDOT 3138.

3.2.7 Si eve Anal ysis

Si eve Anal ysis shall be made in confornance with ASTM D 422. Satisfactory
results are specified in MNDOT 3138.

3.2.8 Mbi sture Density Determ nation

The maxi mum density and opti mum noi sture content shall be determined in
accordance with ASTM D 698.

3.2.9 Field Density and Water Content

In-place density shall be field verified in accordance with ASTM D 2922.
Water content shall be maintained during the conpaction procedure to within
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plus or mnus 3 percent of the optimumwater content. Conpaction shal
continue until each layer has a degree of conpaction that is at |east 100
percent of the |aboratory naxi mumdensity through the full depth of the

| ayer. Testing shall occur at randomintervals on every 2,000 tons of
aggregat e base or surface course installed or fraction thereof.

3.2.10 Subgr ade Tol erances
Tol erances are provided in MNDOT 2211.

-- End of Section --
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SECTI ON 02741

PLANT- M XED BI TUM NOUS PAVEMENT
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 117 (1995) Test Method for Material Finer Than
75-um (No. 200) Sieve in Mneral
Aggr egat es by Washi ng

ASTM C 136 (1996a) Test Method for Sieve Anal ysis of
Fi ne and Coarse Aggregates

ASTM D 2172 (1995) Test Methods for Quantitative
Extraction of Bitunen From Bitum nous
Pavi ng M xtures

M NNESOTA DEPARTMENT OF TRANSPORTATI ON ( MNDOT) STANDARD
SPECI FI CATI ONS FOR CONSTRUCTI ON (1995 EDI TI ON W TH SUPPLEMENTS)

M\DOT 2331 Pl ant M xed Bituni nous Pavenent

MNDOT 2340 Pl ant - M xed Bi tuni nous Pavenent Quality
Control /Quality Assurance

MNDOT 2357 Bi t um nous Tack Coat

MNDOT 3139 Graded Aggregate for Bituni nous M xtures

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with SECTI ON 01330: SUBM TTAL
PROCEDURES:
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SD- 07 Schedul es

Pavi ng Schedul e; FIO

Submit paving schedule at |east 7 days prior to start of paving.
SD- 09 Reports

Testing; FIO

The Contractor shall submt conplete records of all quality control test

and inspections. Al test results and calculations will be recorded and
docunented on data sheets approved by the Contracting Oficer. Data sheets
shall list the mx design criteria, job mx formula, testing requirenents

and results.

M x Design; GA

At |east ten days prior to placenent of bitum nous pavenent the Contractor
shal |l subnmit the mx proportions that neet the requirenents specified in
the MNDOT Standard Specifications and that will produce bitum nous pavenent
of the quality required. The m x design will be devel oped according to the
MNDOT St andard Specifications. The mix design in Table 2331-14 of NMNDOT
2331 shall have the properties required.

If aggregate or asphalt is utilized fromsources other than those initially
submitted with the m x proportions, the aggregate is processed using a
different crusher, or if a different type or grade of asphalt is used, the
Contractor shall notify the Contracting Officer in witing before

i ncorporating the naterial into the work. [|f the Contracting Oficer
determ nes that a new m x design is required, the Contractor shall submt
another m x design and submt it for approval.

Job M x Formula (JMF)

The results of the m x design process is the Job Mx Fornula. The JMF
subm tted shall contain the follow ng:

1. The percentage of aggregate passing each of the specified sieves.
2. The percent asphalt cenent to be added to the m xture.
3. The target air voids will be 4 percent.

4. The maxi mum specific gravity of the nixture obtained in the
| aboratory.

5. The bulk specific gravity of the mixture obtained in the |aboratory.
6. The percent VMA of the mixture obtained in the |aboratory.
7. The Stability of the nix.

8. Flow.
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9. Calculated Film Thickness (Mcrons).*
10. Cal cul ated Dust/Asphalt Ratio.**
PART 2 PRODUCTS
Al'l products shall neet the requirenments of the referenced sections of the
MNDOT St andard Specifications. Aggregate shall be A B, C, or D as
specified in the MNDOT 3139. Asphalt type and grade shall be as indicated
in MNDOT 2331
2.1 TACK CQAT
Tack coat shall neet the requirenents of MNDOT 2357.
2.2 Bl TUM NOUS PAVEMENT
2.2.1 Weari ng Course

The wearing course shall consist of Type 41 as specified in MNDOT 2331. The
lift thickness for wearing course shall not exceed 2 inches.

2.2.2 Non Wearing Course (Base Course)

The non-wearing course shall consist of Type 31 as specified in MNDOT 2331
The Iift thickness for non-wearing course shall not exceed 2 inches.

PART 3 EXECUTI ON
3.1 GENERAL

Refer to SECTI ON 02722: AGGREGATE BASE OR SURFACE COURSE for subgrade
preparation and aggregate base.

Fur ni shing, paving, finishing, conpaction, and installation of Plant M xed
Bi t um nous Pavenent shall neet the requirenments of the specified sections

of the MNDOT Standard Specifications, except as otherw se required herein

Where referenced in the MNDOT Standard Specifications, Engineer shall nean
the Contracting O ficer and Departnment shall nean the Government.

For road reconstruction the Contractor shall take a mninmumof 3 road cores
from each section. Road cores shall be tested for thickness of wear course
and non-wear course, asphalt cenent content, and aggregate gradation

Repl ace each section in kind. The Contractor will have the option to use

t he approved JMF provided it exceeds the quality of the existing pavenent
section and approval is obtained in witing fromthe Contracting O ficer

3.2 TESTING
3.2.1 Gener a
Al testing expenses shall be the Contractor's responsibility. Prior to

sanmpling and testing the work, testing |aboratories shall be inspected and
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approved in accordance with SECTI ON 01451: CONTRACTOR QUALI TY CONTROL. All
testing shall conformw th the requirements of MNDOT 2340.

3.2.2 Transnittal

The Contracting O ficer shall be informed of test results daily for
direction or corrective action required. Draft copies of field testing
results shall be submitted to the Contracting Officer within 24 hours of
the test, as directed.

3.2.3 Response to Results and Corrective Action
As required in MNDOT 2340.
3.2. 4 Testing Schedul e
Performthe followi ng testing; the frequency of testing listed applies to
each separate area paved. Core sanples will be used to neasure the
t hi ckness and specified density. Conpare Marshall density test results from

the bag sanples to the bitum nous m xture core sanples to determ ne the pay
factor in accordance with MNDOT 2331.

Mat eri al Test Frequency
Aggregate for Si eve Anal ysis Every 125 Cubic Yards
Bi t um nous M xture (ASTM C 117 & ASTM C 136)
Bi t um nous Non-Wari ng Core Sanpl es 3 for each course
and Weari ng Course (MNDOT 2331)

Extraction 3 for each course

(ASTM D 2172)

Marshal | Density 1 for each course

-- End of Section --
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SECTI ON 02754
CONCRETE BASE AND PAVEMENT

04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specficiation to the
extent referenced The publications are referred to in the text by basic
desi gnation only.

M NNESOTA DEPARTMENT OF TRANSPORTATI ON STANDARD SPECI FI CATI ONS FOR
CONSTRUCTI ON (1995 EDI TI ON AND SUPPLEMENTS)

MNDOT 2201 Concrete Base
MNDOT 2301 Concr et e Pavenent
MNDOT 2461 Structural Concrete

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 39 (1996) Conpressive Strength of Cylindrica
Concrete Speci nens

ASTM C 143 (1990a) Slunp of Hydraulic Cenent Concrete

ASTM C 231 (1997) Air Content of Freshly M xed

Concrete by the Pressure Mt hod

.2 SUBM TTALS

CGovernnment approval is required for all submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with SECTI ON 01330: SUBM TTAL
PROCEDURES.

SD- 07 Schedul es
Pavi ng Schedul e; FIO
Pavi ng schedul e at |east 7 days prior to start of paving.

SD- 09 Reports

Concrete M xture Proportions; GA
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At |east ten days prior to placenment of concrete, the Contractor shal

submit the mxture proportions that neet requirenents specified in the 1995
MNDOT St andard specifications and that will produce concrete of the quality
required. Applicable test reports shall be subnitted to verify that the
concrete m xture proportions neet requirenents specified in the 1995 MNDOT
Standard specifications and will produce concrete of the quality specified.

Testing; FIO

A summary of testing results indicated i n PARAGRAPH: TESTI NG shal | be
subm tted when concrete work is substantially conplete for each paved area

PART 2 PRODUCTS

2.

1 MATERI ALS

Al'l products shall neet the requirenments of the specified sections of the
1995 MNDOT Standard Specifications, Sections: MNDOT 2201, MNDOT 2301, NMNDOT
2461.

PART 3 EXECUTI ON

3.

1 GENERAL

Refer to SECTI ON 02722: AGGREGATE BASE OR SURFACE COURSE for subgrade
preparation and aggregate base.

Concrete pavenent construction, finishing, curing, joints, and testing for
roads and driveways shall neet the requirenments specified in the 1995

M nnesot a Departnment of Transportation Standard Specifications for
construction (1995 MNDOT Standard Specifications), Sections: MDOT 2201
MNDOT 2301, MNDOT 2461

.2 TESTI NG

2.1 Cener al

Al testing expenses shall be the Contractor's responsibility. Prior to
sanmpling and testing the work, testing |aboratories shall be inspected and
approved in accordance with SECTI ON 01451: CONTRACTOR QUALI TY CONTROL.

.2.2 Transnittal

The Contracting O ficer shall be informed of test results daily for
direction or corrective action required. Draft copies of field testing
results shall be subnmitted to the Contracting Officer within 24 hours of
the test, as directed.

.2.3 Corrective Action

Tests of materials which do not neet the contract requirenents (failing

tests) will not be counted as part of the required testing. Each such
failing test must be retaken at the same location as the failing test was
taken. If testing indicates material does not nmeet the contract
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requirenents, the naterial represented by the failing test shall be
renoved. The quantity of naterial represented by the failing test shall be
determ ned by the Contracting Oficer up to the quantity represented by the
testing frequency. The Contractor nay increase testing frequency in the
vicinity of a failing test in order to reduce renoval requirenents, as
approved by the Contracting Oficer. Such increases in testing frequency
shall be at the Contractor's expense and at no additional cost to the

Gover nrent .

3.2. 4 Testing Schedul e
a. Sur face Snoot hness
The finished surfaces of the pavenents shall have no abrupt change of 1/8
inch or nore, and all pavenents shall be within the tol erances specified in

Tabl e 1 when checked with the strai ghtedge.

Table 1
Strai ght edge Surface Snoot hness - Pavenents

Pavenent Category Direction of Testing Tol erances (I nches)

Roads and Streets Longi t udi nal 3/ 16
Transver se 1/4

Tank Hardstrands, ParKking Longi t udi nal 1/ 4

Areas, Open Storage Areas Transver se 1/ 4

The surface of the pavenent shall be tested with the strai ghtedge to
identify all surface irregularities exceeding the tol erances specified
above. The entire area of the pavenent shall be tested in both a

| ongi tudinal and a transverse direction on parallel |ines approxinately 15
feet apart. The strai ghtedge shall be held in contact with the surface and
noved ahead one-half the length of the strai ghtedge for each successive
nmeasur enent. The anpbunt of surface irregularity shall be determ ned by

pl aci ng the strai ghtedge on the pavenent surface and allowing it to rest
upon the two hi ghest spots covered by its | ength and neasuring the nmaxi num
gap between the straightedge and the pavenent surface in the area between
t hese two high points.

b. Strength Tests

Conpressive tests shall be made to determ ne that concrete strength
specified in MNDOT 2461 is achieved prior to opening pavenent to traffic.

Conpressive tests will be nmade and cured according to ASTM C 39.

Concrete cylinders will be tested for conpressive strength according to
ASTM C 39. 1 set of 5 cylinders per 4,000 square yards or fraction thereof
shal | be sanpled and tested for each pavenent or driveway area

C. Tests for Uniformty

Uniformty will be tested by conparing slunp (ASTM C 143), and air content (
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ASTM C 231) of 2 individual sanples taken from approximtely the 1/6 and
5/6 points of the batch as discharged at the site of placenent.
Satisfactory uniformty results are specified in MNDOT 2461

-- End of Section --
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SECTI ON 02763

PAVEMENT MARKI NGS
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ANMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO M 247 (1981) d ass Beads Used in Traffic Paint
M NNESCTA DEPARTMENT OF TRANSPORTATI ON ( MNDOT)

MJUTCD M nnesota Manual on Uniform Traffic
Control Devices

At t achment Speci fication for Epoxy Resin Pavenent
Mar ki ngs (Free of Toxic Heavy Metals)

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Equi pnent Lists; GA
Li sts of proposed equi pnent, including descriptive data, and notifications
of proposed Contractor actions as specified in this section. List of
renoval equi pnent shall include descriptive data indicating area of
coverage per pass, pressure adjustnent range, tank and flow capacities, and
safety precautions required for the equi pnent operation.

SD- 06 Instructions
M xi ng, Thinning and Application; FIOQO

Manuf acturer's current printed product description and Material Safety Data
Sheets (MSDS) for each type paint/col or proposed for use.
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SD-08 Statenments
Qualifications; FIO

Docurent certifying that personnel are qualified for equi pment operation
and handling of chemcals.

SD- 09 Reports
Material Tests; FIO

Certified copies of the test reports, prior to the use of the materials at
the jobsite. Testing shall be perforned in an approved i ndependent
| aboratory.

SD- 13 Certificates
Vol atil e Organi ¢ Conpound (VOC) Content; FIQO

Certificate stating that the proposed pavenent narking paint neets the VOC
regul ations of the local Air Pollution Control District having jurisdiction
over the geographical area in which the project is |ocated.

1.3 DELI VERY AND STORAGE

Al materials shall be delivered and stored in seal ed containers that

pl ai nly show t he desi gnated nanme, formula or specification nunber, batch
nunber, color, date of manufacture, nmanufacturer's nane, and directions,
all of which shall be plainly legible at tinme of use.

1.4 EQUI PVENT

Al'l machines, tools and equi pnent used in the performance of the work shal
be approved and mmintained in satisfactory operating condition. Equipnent
operating on roads and runways shall display |ow speed traffic markings and
traffic warning |ights.

1.4.1 Pavenent Mar ki ng Application Equi pnent

The equi pnent to apply pavenent marking shall be a self-propelled or
nobi | e-drawn pneumati c spraying nmachine with suitable arrangenents of
atom zi ng nozzles and controls to obtain the specified results. The
machi ne shall have a speed during application not |ess than 5 nph, and
shal | be capabl e of applying the stripe widths indicated, at the paint
coverage rate specified in paragraph APPLI CATION, and of even uniform

thi ckness with clear-cut edges. Equi pnent used for marking shall be
capabl e of placing the prescribed nunber of |lines at a single pass as solid
lines, intermttent Iines or a conbination of solid and intermttent |ines
using a maxi mumof two different colors of paint as specified. The
applicator shall have reservoirs or tanks of sufficient capacity and

sui tabl e gauges to apply pavenent markings in accordance with requirenents
specified. Tanks shall be equipped with suitable air-driven nechanica
agitators. The spray nechanismshall be equi pped with quick-action val ves
conveniently |l ocated, and shall include necessary pressure regul ators and
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gauges in full view and reach of the operator. Strainers shall be
installed in supply lines to ensure freedomfromresidue and foreign matter
that may cause nml function of the spray guns. The applicator shall be
readi | y adaptable for attachnent of an air-actuated di spenser for the

refl ective nedia approved for use. Pneunatic spray guns shall be provided
for hand application of paint in areas where the nobile applicator cannot
be used.

1.4.2 Refl ective Medi a Di spenser

The di spenser for applying the reflective nmedia shall be attached to the
paverent marking applicator and shall operate automatically and

simul taneously with the applicator through the sanme control nechanism The
di spenser shall be capable of adjustnent and designed to provide uniform
flow of reflective nedia over the full length and width of the stripe at
the rate of coverage specified in paragraph APPLI CATION, at all operating
speeds of the applicator to which it is attached.

1.4.3 Surface Preparation Equi pnent
1.4.3.1 Sandbl asti ng Equi prment

Sandbl asti ng equi prent shall include an air conpressor, hoses, and nozzles
of proper size and capacity as required for cleaning surfaces to be

pai nted. The conpressor shall be capable of furnishing not |ess than 150
cfmof air at a pressure of not less than 90 psi at each nozzle used, and
shal | be equipped with traps that will maintain the conpressed air free of
oil and water.

1.4.3.2 Wat er bl ast Equi pnent

The water pressure shall be specified at 2600 psi at 140 degrees F in order
to adequately clean the surfaces to be narked.

1.4.4 Mar ki ng Renoval Equi pnent

Equi pnent shall be nounted on rubber tires and shall be capable of renoving
mar ki ngs from the pavenent w thout dammgi ng the pavenent surface or joint
seal ant. \Waterbl asting equi prent shall be capabl e of producing an

adj ustabl e, pressurized streamof water. Sandbl asting equi pnment shal

i nclude an air conpressor, hoses, and nozzles. The conpressor shall be
equi pped with traps to nmaintain the air free of oil and water

1.4.4.1 Shot bl asti ng Equi pnment
Shot bl asti ng equi pnent shall be capabl e of produci ng an adj ustabl e depth of
renoval of marking and pavenent. Each unit shall be self-cleaning and
sel f-contained, shall be able to confine dust and debris fromthe
operation, and shall be capable of recycling the abrasive for reuse.
1.4.4.2 Chemi cal Equi pnent
Chemi cal equi pnent shall be capable of application and renoval of chemcals

fromthe paverment surface, and shall |eave only non-toxic biodegradeabl e
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resi due.
1.4.5 Traffic Controls

Sui tabl e warni ng signs shall be placed near the beginning of the worksite
and wel |l ahead of the worksite for alerting approaching traffic fromboth
directions. Small markers shall be placed along newly painted lines to
control traffic and prevent danage to newly painted surfaces or

di spl acenent of raised pavenent markers. Equi pnment shall be marked with

| arge warning signs indicating sl ownoving equi prent in operation. Conply
with the M nnesota Manual on Uniform Traffic Control Devices (MJTCD).

1.5 HAND- OPERATED, PUSH- TYPE MACHI NES

Al machines, tools, and equi pnment used in performance of the work shall be
approved and nmintained in satisfactory operating condition. Hand-operated
push-type nachines of a type conmonly used for application of narkings to
paverment surfaces will be acceptable for marking small streets and parking
areas. Applicator machine shall be equi pped with the necessary paint tanks
and spraying nozzles, and shall be capable of uniformapplication at
coverage specified. Sandblasting equi pnent shall be provided as required
for cleaning surfaces to be nmarked. Hand-operated spray guns shall be
provi ded for use in areas where push-type nmachi nes cannot be used.

1.6 MAI NTENANCE OF TRAFFI C
1.6.1 Roads, Streets, and Parking Areas

When traffic nust be rerouted or controlled to acconplish the work, the
necessary warni ng signs, flagpersons, and rel ated equi pnent for the safe
passage of vehicles shall be provided.

1.7 WEATHER LI M TATI ONS FOR REMOVAL

Paverment surface shall be free of snow, ice, or slush. Surface tenperature
shall be at least 50 degrees F and rising at the beginning of operations,
except those involving shot or sand blasting. Qperation shall cease during
t hunderstorns. Operation shall cease during rainfall, except for

wat er bl asti ng and renoval of previously applied chenmcals. Wterblasting
shal | cease where surface water accumul ation alters the effectiveness of
materi al renoval

PART 2 PRODUCTS
2.1 PAVEMENT MARKI NGS

The pavenent markings shall conformwith the Attachnent, "Specification for
Epoxy Resin Pavenment Markings (Free of Toxic Heavy Metals)".

2.2 REFLECTI VE MEDI A
Refl ective nedia shall conformto AASHTO M 247, Type |, "Standard

Gradation", except that the beads shall have a m ni num of 80 percent true
spher es.
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2.

3 SAMPLI NG AND TESTI NG

Mat eri al s proposed for use shall be stored on the project site in seal ed
and | abel ed containers, or segregated at source of supply, sufficiently in
advance of needs to allow 60 days for testing. Upon notification by the
Contractor that the naterial is at the site or source of supply, a sanple
shal | be taken by random sel ection from seal ed contai ners by the Contractor
in the presence of a representative of the Contracting Oficer. Sanples
shall be clearly identified by designated nane, specification nunber, batch
nunber, manufacturer's fornul ati on nunber, project contract nunber,

i ntended use, and quantity involved. Testing shall be perforned in an
approved i ndependent |aboratory. |If materials are approved based on
reports furnished by the Contractor, sanples will be retained by the
CGovernment for possible future testing should the material appear defective
during or after application

PART 3 EXECUTI ON

3.

3.

1 SURFACE PREPARATI ON

Surfaces to be marked shall be thoroughly cl eaned before application of the
paverment marking material. Dust, dirt, and other granular surface deposits
shal | be renoved by sweeping, blowing with conpressed air, rinsing with

wat er or a conbi nation of these nmethods as required. Rubber deposits,
surface | aitance, existing paint markings, and other coatings adhering to

t he pavenent shall be conpletely renoved with scrapers, wre brushes,

sandbl asti ng, approved chem cals, or nechanical abrasion as directed.

Areas of old pavenent affected with oil or grease shall be scrubbed with
several applications of trisodi um phosphate solution or other approved

det ergent or degreaser, and rinsed thoroughly after each application

After cleaning, oil-soaked areas shall be sealed with cut shellac to
prevent bl eeding through the new paint. Pavenent surfaces shall be all owed
to dry, when water is used for cleaning, prior to striping or narking.
Surfaces shall be recleaned, when work has been stopped due to rain

1.1 O eani ng Exi sting Pavenent MarKkings

In general, markings shall not be placed over existing pavenent narKking
patterns. Existing pavenent nmarkings, which are in good condition but
interfere or conflict with the newy applied marking patterns, shall be
renoved. Deteriorated or obscured markings that are not m sl eadi ng or
confusing or interfere with the adhesion of the new marking material do not
require renoval. New preforned and thernopl astic pavenent marki ngs shal

not be applied over existing preformed or thernoplastic markings. Wenever
grindi ng, scraping, sandblasting or other operations are perfornmed the work
nust be conducted in such a manner that the finished pavenent surface is
not danmaged or left in a pattern that is msleading or confusing. When

t hese operations are conpleted the pavenent surface shall be blown off with
conpressed air to renbve residue and debris resulting fromthe cl eaning

wor k.

2 APPLI CATI ON
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3.

3.

3.

Al'l pavenent nmarkings and patterns shall be placed as shown on the plans.
The color shall be as indicated. Al parking | ot markings shall be white
applied to a width of 4 inches.

2.1 Application

Apply epoxy pavenent nmarkings in accordance with the attached
specification. Furnish and place epoxy pavenent mnarkings together with
appropriate glass spheres for reflectorizing the resin

2.2 Spaci ng and Layout
1. Apply all markings in accordance with plan | ayout and details.

2. The Contractor shall place necessary "spotting" at appropriate
points to provide horizontal control for striping, and deternine
necessary starting and cutoff points. Skip |line intervals will not be
mar ked. Longitudi nal joints and pavenent edges shall serve as

hori zontal control when so directed

A tolerance of 1/8 inch under and 1/2 inch over the specified width
will be allowed for striping provided the variance is gradual and does
not detract fromthe general appearance. Skip |ine segnents nmay vary
up to 1/4 foot fromthe specified | engths provided the over and under
variations are reasonably conpensatory. Alignnent deviations fromthe
control guide shall not exceed 2 inches. Material shall not be applied
ver a longitudinal joint. Establishnment of application tolerances
shal|l not relieve the Contractor of the responsibility to conply as
closely as practicable with the planned di nensions.

3 PROTECTI ON OF TRAFFI C AND MARKI NGS

Furnish and install all necessary warning and directional signs and devices
in order to; maintain traffic whenever paverment markings are applied in the
presence of traffic, and to protect uncured nmarki ngs as needed until
traffic can cross markings w thout danagi ng markings. Wen necessary, a
pilot car and flaggers shall be used to provide adequate control and
direction of traffic.

.4 MARKI NG REMOVAL

Paverment marking, including plastic tape, shall be renoved in the areas
shown on the drawi ngs. Renoval of narking shall be as conplete as possible
wi t hout damage to the surface. Aggregate shall not be exposed by the
renoval process. After the nmarkings are renoved, the cl eaned pavenent
surfaces shall exhibit adequate texture for remarking as specified in

par agr aph SURFACE PREPARATION. Contractor shall denonstrate renoval of
paverment marking in an area designated by the Contracting Oficer. The
denonstration area will become the standard for the remai nder of the work.

4.1 Equi pnent Operation

Equi pnent shall be controlled and operated to renove narkings fromthe
paverment surface, prevent dilution or renoval of binder fromunderlying
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paverment, and prevent em ssion of blue snoke fromasphalt or tar surfaces.

3.4.2 C eanup and Waste Di sposa
The worksite shall be kept clean of debris and waste fromthe renoval
operations. Ceanup shall inmmediately follow renoval operations in areas
subject to air traffic. Debris shall be disposed of at approved sites.

-- End of Section --
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METRIC {ENGLISH)
Attachment
Specifications for Epoxy Resin Pavement Markings
(Free of Toxic Heavy Metals)

L0 DESCRIPTION
The work shall consist of fumishing and installing reflectonzed white and yellow
two-component, 100 percent solids epoxy pavement markings. Applications are lines,
legends, symbols, crosswalks and stop lines placed on properly prepared asphaltic and
portland cement concrete pavement surfaces in accordance with the Special Provisions,
Plang, this Attachment and as directed by the Engineer. Upon curing, the materials produce
pavement markings of specified thickness, width and retroreflectivity that resist wear from
high traffic volumes for several years. During darkness and weather permitting, vellow
markings shall be readily distinguishable from white markings.

Values stated in the Intemational System of Units S1 apply only to projects 1o be constructed
in Metnc units of measure. Values stated in inch-pound units {in parenthesis) apply only to
projects to be constructed in English units of measure,

20 QUALIFICATIONS

2.1 Epoxy striping 15 a technical process requiring specialized equipment, quality controlied
matenials and well-traimed operators to produce functional, long life pavement markings. To
minimize application failures, Mn/DOT requires cpoxy materials, beads, the pavement marking
contractor, and striiper to be approved prior o the bidding process.

2.1.1 A pavement marking contractor andfor equipment may be gualified as follows:

1. No previous epoxy striping on any construction contract-- contact Mn/DOT to arange for
Meld demonstration.

2. Recent epoxy striping experience with other state transportation depariments—
contact Mn/DOT and provide experience summary, including names of persons to be
contacted.

3. IF stoper 1s new, contact Mn/DOT to arrange for field demonsiration,

2.1.2  Before any epoxy product is acceptable for bid, it shall be field tested, evaluated, approved
and assigned a product identification number by the Mn/DHOT Materials Engineering Section. An
approved product is placed on the APPROVED PRODUCTS LIST which is shown in Section 2.1.4,
2.1.3 No change in product identification, chemical composition as indicated by infrared
spectrophotomeltry andfor chemical analysis, or changes in the application requirements will be
allowed. Any such changes shall be submitted for further evaluation.

Mn/DOT EPOXY PAVEMENT MARKING MATERIAL
APPROVED PRODUCTS LIST

214
Fast el
Manufacturer Product Appr Date
Polycarb Inc MARK 55.3 1998
Epoplex LS 50 190
Slow Dry (Type 11}

Manufacturer Product Appr Date



METRIC (ENCLESH )

Polycark Inc. MARK 55 19]
Epoplex LS 6 R

3 MATERIAL CLASSIFICATIONS

il This specification provides for the classification of epoxy resin pavement marking systems
by type.

311 Typel- A fast cure material suitable for line applications and, under wdeal conditions | may
not require coning.

3.1.2 Typell - A slow cure material suitable for all applications of pavement markings under
controlled traffic conditions, i.e., coning is required and fagging may be as directed by the Engineer.

3.1.2  Only Slow Dry Type 1l epoxy material shall be used for epoxy pavement markings
excepl when specified as otherwise in the Special Provisions.

40  EPOXY AND BEAD REQUIREMENTS

4.1  Epoxy Resin Matenal

4.1.1 The material shall be composed of epoxy resins and pigments only, Mo solvents are to be
given off to the environment upon application to a pavement surface.

4.1.2 The composition shall be within the tolerance permitted for the produect tested and approved
by Mn/DOT. Type 11 material shall be completely free of TMPTA (Tr-Methvol Propane
Tr-Acrylate) and other multi-functional monomers.

4.1.3  All materials shall be free of lead, cadmium, mercury, hexavalent chromium and other toxic
heavy metals as defined by the United States Environmental Protection Agency.

4.1.4 Color -- The color of the white epoxy shall be a pure flat white, free of tints. The color of
the yellow epoxy shall closely match Color Number 33538 of Federal Standard 393 and shall
conform to the following CIE Chromaticity limits using illuminant "C™:

x | 0.470 | 0,485 | 0.520 | D.480
v | 0.440 | 0.460 | 0.450 | 0.420

Daylight Directional Reflectance (Y), white, minimuom %3
Daylight Directional Reflectance (Y), yellow, minimum 50

Testing will be according to ;

Daylight Directional Reflectance ASTM D 2805

Color ASTM D 2805
4.1.5 Adhesion Capabilities -- When the adhesion of the material to portland cement concrete (the
concrete shall have a minimum of 2,070 kPa (300 psi.) tensile strength) is tested according to
American Concrete Institute Committee 403 testing procedure, the failure of the system must lake
place in the concrete. The concrete shall be 32°C when the material is applied, after which the
muaterial shall be allowed to cure for 72 hours at 23+ 2°C.
4.1.6  Abrasion Resistance -~ When the abrasion resistance of the material is tested according to
ASTM C 501 with a CS-17 wheel under a load of 1000 grams for 1000 cycles, the wear index shall
be no greater than 82, (The wear index 15 the weight in milligrams that is abraded from the sample
under the test conditions).
4.1.7 Hardness -- The Type D durometer hardness of the material shall be not less than 75 nor
more than 90 when tesied according to ASTM D2240 after the material has cured for 72 hours at 23
+2°C.
4.1.8 Tensile Strength — The tensile strength of the material, when tested according to ASTM D
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638, shall not be less than 41,370 kPa (6,000 psi.} after 72 hours cure at 23+ 2°C,
4.1.9 Compressive Strength -- The compressive strength of the matenal, when tested according to
ASTM D 695, shall not be less than 82,700 kPa (12,000 psi.) after 72 hours cure at 23+ 2°C,
4.1.10 Shell Life - The individual components shall not require mixing prior to use when stored for
a perod of 12 months.
42 Gilass Beads
4.2.1 Glass beads shall meet the requirements of AASHTO M247, Type 1, and:

a. Coatings — the beads shall be treated according to the manufacturers

recommendations and meet the requirements of Section 4.4.2 of M247, and

b. Roundness— the beads shall have a roundness of @ least 80%,
4.2.2  For 380 um (15 mil) apphcations, glass beads shall be applied at a rate of at least 3.0 kg/L.
(25 IbJgal.). A greater bead application rate may be necessary for meeting the performance
criteria (minimum levels of retroreflectivity). This will require contractors to consult with all
the material manufacturers.
43 Time to No-Track -- Type | matenal shall be in "no-tracking” condition in 15 minutes or less
and within 45 minutes for Type I material. The "no-tracking” condition shall be determined on an
application ﬂt‘specifieﬂ thickness to the pavement and covered with glass beads at the rate of at least
3.0 kg/L. (25 Ib.Jgal.). The lines for this test shall be applied with striping equipment operated so as
0 have the matenial at manufacturer’s recommended application temperature. This maximum
“no-tracking” time shall not be exceeded when the pavement temperature varies from 10 to 49° C
{50 to 1207 F) and under all humidity conditions, providing the pavement is drv. The no-tracking
time shall be determined by passing over the line with a passenger car or pickup truck at a speed of
40 1o 55 kmph (23 to 35 mph) 1in a simulated passing maneuver, A line showing no visual deposition
of the material 1o the pavement surface when viewed from a distance of 15 m (50 ft.) shall be
considered as showing "no-tracking"” and conforming to this requirement for time to "no-track.”
5.0 ATPLICATION EQUIPMENT AND PROCEDURES
5.1  Eguipment
5.1.1 Equipment furnished shall include an applicator truck of adequate size and power, designed
o apply an epoxy resin material and glass beads in a continuous or intermittent line pattern. The
equipment shall be capable of placing stripes on the left and right sides. The left carriage shall be
capable of placing two lines simultaneously with either line in a solid or intermittent patiem in
yellow or white, With change in color usage, an amount of material equal to fifteen 3 m (10 ft.)
stripes shall be wasted to eliminate the change of the incomect color being applied.
.12  The applicator truck (striper) and other vehicles in the striping train shall have permanently
mounted Type C flashing arrowboards. They shall be visible to oncoming or following traffic,
depending on the type of line being placed. Arrowhoard requirements are detailed in the “Field
Manual" of the Minnesota Manual of Traffic Contral Devices.  Also, truck equipment shall be
capable of accumulating the footage applied per gun, individually each day. Only material
application shall activate the footage accumulators. The readout shall be digital and not adjustable.
3.1.3  The equipment shall be capable of applving glass beads in a pressurized system at a rate of at
least 3.0 kg/L (25 Ibfgal.y. A greater bead application rate may be necessary for meeting the
performance eriteria (minimum levels of retroreflectivity). This will require contractors to
consult with all the material manufacturers.
3.1.4  All guns on the spray carmiages shall be in full view of the operator{s) during operation.
5.1.5 Each crew shall include at least one technical expert knowledgeable in equipment operation,
application techmgques, control of traffic, and safety regulations.
5.2 Procedures
52.1 Pavement markings shall be placed in accordance with the details shown in the Plans and the
control points established by the Engineer.
5.2.2  The road surface shall be cleaned at the direction of the Engineer just prior to an application,
Pavement cleaning shall consist of at least brushing with a rotary broom (non-metallic), or as
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recommended by the material manofacturer and acceptable to the Engineer. New Porland cement
concrete surfaces shall be sandblasted clean to remove any surface treatments andfor laitance. On
low speed [Speed Limit 65 kmvh (40 mph) or less] urban portland cement concrete roadways,
sandblast cleaning shall be used for all epoxy pavement markings.

2.2.3 It the roadway surface 15 dry, the epoxy material application shall immediately follow the
pavement cleaning and be preceded by an air blast. However, markings shall not be applied when
the wind or other conditions cause a film of dust to be deposited on the pavement surface before the
matenal can be applied.

5.24 The Engineer will place necessary spolting al appropriate points as overall horizontal control
for stnping and to indicate necessary starting and cutofT points. Broken line intervals will not be
marked. Longitudinal joints, pavement edges, and existing markings shall serve as contral points
when so dirccted,

525 A 380 pm (15 mil) epoxy line requires a liter of mixed components for every 25.8 m (84.5
ft.) of 100 mm (4 in.} wide line. Field measurements are inserled into the following equation: Line
Thickness i micrometers = Liters x 0.001 x 10+3 x m3 divided by the quantity Length in meters x
width in meters (Thickness in inches = Gallons x 231 cubic inches divided by the quantity Length
(inches) x Width (inches)). Use 3,785 liters per gallon if epoxy is metered in gallons.

3.26  The minimum line width shall be its nominal width with & mm (% in.) greater than the
nominal width allowed provided the vanation is gradual and does not detract from the general
appearance. Broken line segments, normally 2 m (6,56 fi.) every 10 m (3281 fi.), may vary up io 75
mm {3 in.) from the specified lengths provided the over and under vanations are reasonably
compensatory. Alignment deviations from the control guide shall not exceed |, except when
approved by the Engineer. Material shall not be applied over a longitudinal joint, Establishment of
application telerances shall not relieve the Contractor of his responsibility to comply as closely as
practicable with the planned dimensions.

5.3  Spraying Operation

231 PFlacement of epoxy matenals shall be permitted only on a clean, dry pavement surface and
air and pavement temperatures at least 10° C (507 F} unless the manufacturer, in writing, approves a
lower temperalure.

332 Two parts of epoxy component A (pigment) and one part component B (hardener) shall be
heated separately at 43+ 1° C (11071 30° F) and thoroughly mixed. All material heated over 60° C
{140° F) shall be discarded. The sprayed epoxy shall be applied at 437+ 17 C (110" +30°F) or as
recommended by the manulacturer.

5.3.3 Glass beads shall be applied immediately after the placement of the epoxy. If two bead
gradations are required by the Special Provisions, two bead dispensers are required to deliver the
specified drop rates. Otherwise the dispenser system must deliver at a minimum 3.0 kg (25 Ih.J/gal.)
of beads per liter of epoxy material. A greater bead application rate may be necessary for
meeting the performance criteria (minimum levels of retrorefectivity). This will require
contractors Lo consult with all the material manufacturers.

3.34  The Contractor shall cooperate with inspection personnel in reviewing operation of the
equipment, safely precautions, measurement of matenals (components and beads), computations to
determine specific and daily apphication rates, sampling materials, making other measurements, such
as epoxy thickness, and notifications as o work schedule.

335 Only Type Il epoxy material shall be used for epoxy pavement markings except when
specified as otherwise in the Special Provisions.

536 Traffic control for the pavement marking operations shall be in substantial conformance with
the “Field Manual,” Minnexota Manwal of Uniform Traffic Comtrel Devices . A shadow vehicle
with a truck-mounted attenuator shall be used on high speed [SPEED LIMIT (65 km/h) {40
mph} and greater], high volume (ADT 1500 and greater) highways.

6.0  SAMPLING RATE & PROCEDURES
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6.1 One pint samples of each manufacturer's lot or batch furnished for the contract shall be
submitted to Mn/IDMOT at the time of manufacturing. One pint samples of both Par A
(yellow/white) & part B must be submitted to the Mn/DOT Materials Laboratory, 1400 Gervais
Ave., Maplewood, Minnesota 55109, (612) 779-5550 or 5549, FAX: (612) 779-5616. Samples shall
be identified as follows:

l. Manufacturer’ s Name 5 Color

2. Manutacturer’s Product Number 6. Intended state project numbers,
 f Lot/Batch Mumber

4. Date Manufactured

6.2 Contractors will not be allowed to use material that has not meet the requirements of
Sections 6.1 & 7.0, Contractors will be asked to remove material that does not conform 1o
Sections 6.1 & 7.0 and replace with material that does.

7.0  CERTIFICATIONS

7.1 The manufacturer shall centify that the components meet the requirements of these
specifications and are on the Mn/DOT Approved Product List,

7.2 Cenifications shall be sent along with the samples in section 6.1,

8.0  CONTAINER MARKINGS

8.1  Containers for epoxy components shall be marked with the manufacturer's name, product
identification number, lot or batch number, date of manufacture, color, net weight of contents.
8.2 Containers for glass beads shall be marked with the name of manufaciurer, the wording
"Gilass Beads," lot or batch number, coating type, date manufactured, and the net weight.

9.0 ACCEPTANCE OF PAYVEMENT MARKINGS

In order to be a long-life pavement marking, epoxy markings placed in Minnesota must
retain a satisfactory level of retroreflectivity in addition to demonstrating good adhesion, resisting
chipping, and exhibiting proper daytime and nighttime colors. These attnbutes have been observed
and evaluated for several years and are the basis for acceptance/rejection procedures and values used
herein,
0.1 Retroreflectivity
9.1.1  Acceptable Minimum Retroreflectivity Values

MINIMUM AVERAGE RETROREFLECTIVITY VALUES
FOR EPOXY MARKINGS

(medfmZ/ux)
Period White | Yellow
Trmitnal* 30} 200
After-One-Winter* 175 [-40)
. Described in Section 9.1.4 Miscellaneous Traffic Controls, Numbers 4 and 5.
9.1.2 Retroreflectometers— Measurements shall be taken with either a portable or mobile

retroreflectometer conforming to 30-meter geometry which is defined as; the entrance angle
(the angle between the illumination axis and the retroreflector axis) shall fall between 88,507
and 88.76" and the observation angle (the angle between the illumination axis and the
observation axis) shall fall between 1.0° and 1.05%; and, the co-viewing angle (the
complement of the entrance angle) shall fall between 2.29° and 2.50°, All retroreflectivity
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readings and data analysis will be provided by Mn/DOT at no cost to the Contractor,
Mn/DOT reserves the right to:

« make daytime and/or nighttime visual inspections with or without the
presence of the Contractor's representative, mainly to locate obvious or
suspect areas of deficiency, and

v determing retroreflectivity of symbols, legends and lines wider than 200 mm
(8 in.}) using the portable retroreflectometer only.

9.1.3 Test Segments - The following methodology will be used 1o evaluate retroreflectivity

performance of in-service longitudinal line pavement markings:

LENGTH AND NUMBER OF TEST SEGMENTS2 PER ROADWAYD PER LINE TYPE®

Length of Roadway MNumber of Test Length of Test
Segments Segments
Less than 1.5 km (1 mi.) 1 300 m (0.2 mi.)
Greater than or equal to 1.5 | 1 per 1.5 km (1 mi.) 300 m (0.2 mi.)
km (1 m.)

TEST SEGMENTS-- Areas of a roadway chosen for measuring

retroreflectivity of the line types.

b

ROADWAY--As used here, means that portion of a street or highway

ordinarily used for vehicular traffic. In the event a street or highway includes two or
more separate roadways, the term roadway shall refer to each roadway separately.

L=

LINE TYPE-- Longitudinal lines of the same color and function. For

example, white and yellow edge lines are cach a line type.,

914 Measurements in Test Segments
Portable Retroreflectometer

5.

. Take a minimum of 20 readings in each test segment per line type.

On broken lines (skip striping), measure every other siripe, taking no more than two
readings per stripe with readings 0.5 m (20 in.) from the ends of the marking.

For solid lines, divide lest segment into ten areas of 30 m { 100 ft.); space readings a
minimum of 10 m (33 i) and a maximum of 30 m (100 ft.) apart.

For 10 percent of each message type, tuke 5 readings on cach message ling; for 10
percent of each symbol type, take 5 readings on each symbaol.

Upon completion of the evaluation, regardless of the resulis, additional 1est segments
may be ordercd by the Engineer.

Mobile Retrorellectometer

1.

2.

3.

Calibration of the imstruments shall be in accordance with the manufacturer's
INSLructions,

Retroreflectivily shall be measured at a minimum rate of 20 percent of each roadway
length by line type.

Should another mobile unit be available, the maximum aceeptable deviation for
measurements made by the two different istruments of the same manufacturer and
for the same roadway length shall be + 109%.

Repeatability for the given mobile unit shall be + 6%.

Upon completion of the evaluation, regardless of the results, additional test segments
may be ordered by the Engineer.
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Miscellaneous Controls
. Take measurements on a clean, dry roadway.
2. Collect data in direction of traffic flow,
3. Measurement umits are: med/m2/lux.
4. Wait at least two (2) weeks from date of placement of the markings before taking

7.
L
9

initial readings.

Take after-one-winter readings in May or June to assure that spring rains have
cleaned the beads.

Randomly select test segments unless night reviews or other knowledge supersedes a
random selection process,

Measure each line type separately.

The Engineer may request additional readings or test segments.

In the event LASERLUX is not available, the Engineer may require the use of the
portable retroreflectometer or establish an allemative evaluation plan,

9.1.5 Contents of Retroreflectivity Report
The report shall consist of:

State Project number

Trunk Highway number

Test date

Geographical location of the test site(s), including distance from the nearest
permanent site identification, such as a reference point.

[dentification of the pavement marking material tested: type, color, age, and
transverse location on the road

Identification of the retroreflectometer

Remarks concerning the overall condition of the line, messages and symbols such as
carryover of asphalt, snow plow damage. uneven distribution of beads, etc.
Average of the readings for each test segment with one standard deviation calculated.
Average of the readings for each message and symbol type.

0.2 D:nrrectmn of Defecis/Penalties

i.

All pavernent markings not conforrming to the requirements of the Contract shall be
removed and replaced or otherwise repaired to the satsfaction of the Engineer.
Removal of unacceptable work shall be accomplished with suitable blasting or
grinding equipment unless other means are authorized by the Engineer.

Where yield computations show a deficiency in material usage of not more than 20
percent, Ma/DOT may require satisfactory repair or may accept the work at a reduced
unit price which is in direct proportion to the percent of the deficiency. Where the
deficiency in material usage exceeds 20%, Mn/DOT may require removal and
replacement to the satisfaction of the Engineer unless other means are approved by
the Engineer.

[T the Engineer requires removal and replacement, the contractor shall remove (by an
approved process) at least W0% of the deficient line, with no excessive scarring of the
existing pavement. The removal width shall be one inch wider all around the nominal
width of the pavement marking to be removed.

Where imtial retroreflectivity falls below the minimum acceptable levels but not more
than 20%, the Engincer may require satisfactory repair or may accept the work at a
reduced unit price which 15 in direct proportion to the percent of the deficiency.

Where the deficiency in retroreflectivity exceeds 209, i.e., less than 240 med/m2/ux

for white and 160 med/mZ/lux for yellow, the Engineer may require the removal and
replacement to the satisfaction of the Engineer unless other means are approved by
the Engincer. Where minimum levels after one winter fall below the specified levels
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(170 med/m2flux - 135 medimZ7ux), M/DOT will notify the project contractor and
manufacturer(s) of the failure. If the initial readings were above Mn/DOT's specified

initial minimum levels (300 med/m2/lux - 200 medfm2ux), the Enginecr, contractor,
and manufacturer(s) of the material{s) shall review the project together, Based on the
review an of all known aspects, the Engineer will make a determination as to why the
job failed and notify the Contractor, pavement marking contractor, and/or
manufactiurer(s) in writing.

5. I this process has to be repeated on several projects with either the same contractor
and/'or manufacturen(s), Mn/DOT will take corrective action. This corrective action
will be a two step process;

Step 1 Pavement marking contractor/manufacturer(s) will be considered not
approved for Ma/DOT projects, except 1o bring
workmanzhip/product back into comphiance.

Step 2 If the first step cannot be attained, pavement marking contractor/
manufacturer(s) will not be allowed to participate in M/DOT
projects and/or be removed from Approved Product List.

10.0  DOCUMENTATION
Contractors applying epoxy pavement markings for Mn/DOT under a contract are reguired
to fill out the attached *Construction Stnper Operations Daily Log™ form. These forms shall
be completed at the end of each project and faxed to the "Reflective Systems Unit” at (612)
T97-3181 Attn: Jim Carlson, Failure to submit completed forms may result in 10% of the
overall contract price for epoxy pavement markings held back. Also, if forms are not
sent in to the reflective systems unit in a timely manner projects will not be inspected during
optimum times for meeting their performance criteria. Any questions regarding this form can
be answered by calling the Reflective Systems Unit at (612) 797-3183,
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PART 1

1.

SECTI ON 02770

CONCRETE SI DEWALKS, CURBS AND GUTTERS
04/ 01

GENERAL

1 REFERENCES

The publications listed below forma part of this specification to the

ext ent

referenced. The publications are referred to in the text by basic

desi gnation only.

AASHTO

ASTM A

ASTM A

ASTM A

ASTM A

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ANMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

M 182 (1991) Burlap Cdoth Made from Jute or Kenaf
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

185 (1997) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenent

615 (1996a) Deformed and Plain Billet-Stee
Bars for Concrete Reinforcenent

616 (1996a) Rail-Steel Deforned and Plain Bars
for Concrete Reinforcenent

617 (1996a) Axle-Steel Deforned and Plain Bars
for Concrete Reinforcenent

31 (1996) Making and Curing Concrete Test
Specinens in the Field

143 (1990a) Slunp of Hydraulic Cenent Concrete

171 (1997) Sheet Materials for Curing Concrete

172 (1997) Sanpling Freshly M xed Concrete

173 (1996) Air Content of Freshly M xed
Concrete by the Volunetric Method

231 (1997) Air Content of Freshly M xed
Concrete by the Pressure Mt hod

309 (1997) Liquid Menbrane- Form ng Conpounds

for Curing Concrete

SECTI ON 02770 Page 3
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ASTM C 920 (1995) El astoneric Joint Seal ants

ASTM D 1751 (1983; R 1991) Prefornmed Expansion Joint
Filler for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996) Prefornmed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM D 3405 (1996) Joint Seal ants, Hot-Applied, for
Concrete and Asphalt Pavenents

1995 M NNESOTA DEPARTMENT OF TRANSPORTATI ON STANDARD
SPECI FI CATI ONS FOR CONSTRUCTI ON ( MNDOT STANDARD SPECI FI CATI ONS)

MNDOT 2461 Structural Concrete
MNDOT 2521 wal ks
MNDOT 2531 Concrete Curbing

1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having a "FIO' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 07 Schedul es
Concrete placenent schedule; FIO
Provi de schedule at |east 7 days prior to start of placenent.

SD- 09 Reports
Concrete M xture Proportions; GA
At |east ten days prior to placenent of concrete, the Contractor shall
submit the m xture proportions that neet requirenents specified in the
MNDOT St andard specifications and that will produce concrete of the quality
required. Applicable test reports shall be subnitted to verify that the
concrete mxture proportions neet requirenents specified in the MNDOT
Standard specifications and will produce concrete of the quality specified.
Testing; FIO
Copies of all test reports within 24 hours of conpletion of the test.

SD- 18 Records

Concrete; FIO

SECTI ON 02770 Page 4
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Copies of certified delivery tickets for all concrete used in the
construction.

1.3  WEATHER LI M TATI ONS
1.3.1 Pl aci ng During Cold Wat her

Concrete placenent shall not take place when the air tenperature reaches 40
degrees F and is falling, or is already bel ow that point. Placenent may
begin when the air tenperature reaches 35 degrees F and is rising, or is

al ready above 40 degrees F. Provisions shall be nmade to protect the
concrete fromfreezing during the specified curing period. |If necessary to
pl ace concrete when the tenperature of the air, aggregates, or water is
bel ow 35 degrees F, placenent and protection shall be approved in witing.
Approval will be contingent upon full conformance with the foll ow ng

provi sions. The underlying material shall be prepared and protected so
that it is entirely free of frost when the concrete is deposited. M Xing
wat er and aggregates shall be heated as necessary to result in the
tenperature of the in-place concrete being between 50 and 85 degrees F

Met hods and equi prrent for heating shall be approved. The aggregates shal
be free of ice, snow, and frozen |unps before entering the mxer. Covering
and ot her nmeans shall be provided for nmaintaining the concrete at a
tenperature of at |least 50 degrees F for not |ess than 72 hours after

pl acing, and at a tenperature above freezing for the remainder of the
curing period.

1.3.2 Pl aci ng Duri ng Warm Weat her

The tenperature of the concrete as placed shall not exceed 85 degrees F
except where an approved retarder is used. The mxing water and/or
aggregates shall be cooled, if necessary, to maintain a satisfactory

pl aci ng tenperature. The placing tenperature shall not exceed 95 degrees F
at any tine.

1.4 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
1.4.1 CGeneral Requirenents

Pl ant, equi prment, nachines, and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at al
tinmes. The equi pnent shall have the capability of producing the required
product, mneeting grade controls, thickness control and snoot hness

requi renents as specified. Use of the equipnent shall be discontinued if
it produces unsatisfactory results. The Contracting Oficer shall have
access at all tinmes to the plant and equi pnent to ensure proper operation
and conpliance with specifications.

1.4.2 Slip Form Equi prment
Slip formpaver or curb form ng machine, will be approved based on trial
use on the job and shall be self-propelled, automatically controll ed,

craw er nounted, and capabl e of spreading, consolidating, and shaping the
pl astic concrete to the desired cross section in 1 pass.
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PART 2 PRODUCTS

2.

1 CONCRETE

Concrete shall conformto the applicable requirenents of MNDOT 2461, NMNDOT
2521, and MNDOT 2531 except as ot herw se specified.

1.1 Ai r Content

M xtures shall have air content by volunme of concrete of 5 to 7 percent,
based on nmeasurenments nmade i medi ately after discharge fromthe m xer.

1.2 Sl unp

The concrete slunp shall be as required by MNDOT 2521 for sidewal ks and
MNDOT 2531 for curb and gutter as applicable to the nethod of placenent.

.1.3 Rei nf or cenent St eel

Rei nf orcenent bars shall conformto ASTM A 615, ASTM A 616, or ASTM A 617.
Wre nmesh reinforcenent shall conformto ASTM A 185.

.2 CONCRETE CURI NG MATERI ALS

2.1 | npervi ous Sheet Materials

| mpervi ous sheet materials shall conformto ASTM C 171, type optional,
except that polyethylene film if used, shall be white opaque.

. 2.2 Burl ap

Burl ap shall conformto AASHTO M 182 for O ass 3.

. 2.3 Wi te Pignented Menbrane-Form ng Curing Conpound

VWi te pignented nenbrane-formng curing conpound shall conformto ASTM C 309,
Type 2, Cdass B.

.3 CONCRETE PROTECTI ON MATERI ALS

Concrete protection naterials shall be a linseed oil mxture of equa

parts, by volune, of linseed oil and either mneral spirits, naphtha, or
turpentine. At the option of the contractor, conmercially prepared |inseed
oil mxtures, fornulated specifically for application to concrete to
provi de protection against the action of deicing chem cals may be used,
except that enulsified m xtures are not acceptabl e.

.4 JA NT FILLER STRI PS

4.1 Expansi on Joint Filler, Prenolded

Expansion joint filler, prenolded, shall conformto ASTM D 1751 or ASTM D
1752, 1/2 inch thick, unless otherw se indicated.
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2.5 JO NT SEALANTS
2.5.1 Joi nt Seal ant, Col d- Applied

Joi nt seal ant, cold-applied shall conformto ASTM C 920.
2.5.2 Joint Seal ant, Hot-Poured

Joi nt seal ant, hot-poured shall conformto ASTM D 3405.
2.6 FORM WORK

Form work shall be designed and constructed to ensure that the finished
concrete will conformaccurately to the indicated di nensions, |ines, and

el evations, and within the tolerances specified. Forns shall be of wood or
steel, straight, of sufficient strength to resist springing during
depositing and consolidating concrete. Wod forns shall be surfaced pl ank
2 inches nom nal thickness, straight and free fromwarp, tw st, |oose
knots, splits or other defects. Wod forns shall have a nom nal |ength of
10 feet. Radius bends nay be forned with 3/4 inch boards, lamnated to the
required thickness. Steel forms shall be channel-forned sections with a
flat top surface and with wel ded braces at each end and at not |ess than
two internediate points. Ends of steel forns shall be interlocking and
self-aligning. Steel forns shall include flexible forns for radius

form ng, corner forns, formspreaders, and fillers. Steel forns shall have
a nomnal length of 10 feet with a m nimum of 3 wel ded stake pockets per
form Stake pins shall be solid steel rods with chanfered heads and
pointed tips designed for use with steel forns.

2.6.1 Si dewal k For s

Si dewal k forns shall be of a height equal to the full depth of the finished
si dewal k.

2.6.2 Curb and Gutter Forns

Curb and gutter outside forms shall have a height equal to the full depth
of the curb or gutter. The inside formof curb shall have batter as

i ndi cated and shall be securely fastened to and supported by the outside
form Rigid forns shall be provided for curb returns, except that benders
or thin plank forns nay be used for curb or curb returns with a radius of
10 feet or nore, where grade changes occur in the return, or where the
central angle is such that a rigid formwith a central angle of 90 degrees
cannot be used. Back forns for curb returns may be nmade of 1-1/2 inch
benders, for the full height of the curb, cleated together. 1In lieu of
inside forns for curbs, a curb "nule" may be used for form ng and finishing
this surface, provided the results are approved.

PART 3 EXECUTI ON
3.1 SUBGRADE PREPARATI ON

The subgrade shall be constructed to the specified grade and cross section
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prior to concrete placenent. Subgrade shall be placed and conpacted in
conformance with SECTI ON 02722: AGGREGATE BASE OR SURFACE COURSE

3.1.1 Si dewal k Subgr ade

The subgrade shall be tested for grade and cross section with a tenplate
extending the full width of the sidewal k and supported between side forns.

3.1.2 Curb and GQutter Subgrade

The subgrade shall be tested for grade and cross section by neans of a
tenpl ate extending the full width of the curb and gutter. The subgrade
shall be of materials equal in bearing quality to the subgrade under the
adj acent pavenent.

3.1.3 Mai nt enance of Subgrade

The subgrade shall be naintained in a snooth, conpacted condition in
conformity with the required section and established grade until the
concrete is placed. The subgrade shall be in a nobist condition when
concrete is placed. The subgrade shall be prepared and protected to
produce a subgrade free fromfrost when the concrete is deposited.

3.2 FORM SETTI NG

Fornms shall be set to the indicated alignnent, grade and di mensions. Forns
shall be held rigidly in place by a mninumof 3 stakes per form placed at
intervals not to exceed 4 feet. Corners, deep sections, and radi us bends
shal | have additional stakes and braces, as required. C anps, spreaders,
and braces shall be used where required to ensure rigidity in the forns.
Fornms shall be removed without injuring the concrete. Bars or heavy tools
shal | not be used against the concrete in renoving the fornms. Any concrete
found defective after formrenoval shall be pronmptly and satisfactorily
repaired. Forns shall be cleaned and coated with formoil each tine before
concrete is placed. Wod forns may, instead, be thoroughly wetted with

wat er before concrete is placed, except that with probable freezing
tenperatures, oiling is mandatory.

3.2.1 Si dewal ks

Fornms for sidewal ks shall be set with the upper edge true to line and grade
with an allowable tolerance of 1/8 inch in any 10 foot |ong section. After
forns are set, grade and alignnent shall be checked with a 10 foot

strai ghtedge. Forns shall have a transverse slope as indicated with the

| ow side adjacent to the roadway. Side forms shall not be renoved for 12
hours after finishing has been conpl et ed.

3.2.2 Curbs and Gutters

The forms of the front of the curb shall be renpbved not |ess than 2 hours
nor nmore than 6 hours after the concrete has been placed. Forns back of
curb shall remain in place until the face and top of the curb have been
finished, as specified for concrete finishing. Gutter forns shall not be
renoved while the concrete is sufficiently plastic to slunp in any
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di recti on.
3.3 S| DEWALK CONCRETE PLACEMENT AND FI NI SHI NG
3.3.1 For ned Si dewal ks

Concrete shall be placed in the forns in one layer. Wen consolidated and
fini shed, the sidewal ks shall be of the thickness indicated. After
concrete has been placed in the forns, a strike-off guided by side forns
shal |l be used to bring the surface to proper section to be conpacted. The
concrete shall be consolidated with an approved vibrator, and the surface
shall be finished to grade with a strike off.

3.3.2 Concrete Finishing

After straightedgi ng, when nost of the water sheen has di sappeared, and
just before the concrete hardens, the surface shall be finished with a wood
float or darby to a smooth and uniformy fine granular or sandy texture
free of waves, irregularities, or tool marks. A scored surface shall be
produced by brooming with a fiber-bristle brush in a direction transverse
to that of the traffic, followed by edging.

3.3.3 Edge and Joi nt Fi ni shing
Al slab edges, including those at forned joints, shall be finished with an
edger having a radius of 1/8 inch. Transverse joint shall be edged before
broom ng, and the brooming shall elimnate the flat surface left by the
surface face of the edger. Corners and edges which have crunbl ed and areas
which lack sufficient nortar for proper finishing shall be cleaned and
filled solidly with a properly proportioned nortar nixture and then
fini shed.

3.3.4 Surface and Thi ckness Tol erances
Fi ni shed surfaces shall not vary nore than 5/16 inch fromthe testing edge
of a 10-foot straightedge. Perm ssible deficiency in section thickness
will be up to 1/4 inch

3.4 CURB AND GUTTER CONCRETE PLACEMENT AND FI NI SH NG

3.4.1 Formed Curb and Gutter
Concrete shall be placed to the section required in a single lift.
Consol i dati on shall be achi eved by using approved nechani cal vibrators.
Curve shaped gutters shall be finished with a standard curb "nul e".

3.4.2 Curb and Qutter Finishing

Approved slipforned curb and gutter machines nmay be used in |lieu of hand
pl acenent .

3.4.3 Concrete Finishing

Exposed surfaces shall be floated and finished with a snooth wood fl oat
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until true to grade and section and uniformin texture. Floated surfaces
shal |l then be brushed with a fine-hair brush with |ongitudinal strokes.

The edges of the gutter and top of the curb shall be rounded wi th an edgi ng
tool to a radius of 1/2 inch. |Inmrediately after renoving the front curb
form the face of the curb shall be rubbed with a wood or concrete rubbing
bl ock and water until blem shes, form marks, and tool marks have been
renmoved. The front curb surface, while still wet, shall be brushed in the
sanme manner as the gutter and curb top. The top surface of gutter and
entrance shall be finished to grade with a wood fl oat.

3.4.4 Joi nt Fini shing
Curb edges at forned joints shall be finished as indicated.
3.4.5 Surface and Thi ckness Tol erances

Fi ni shed surfaces shall not vary nore than 1/4 inch fromthe testing edge
of a 10-foot straightedge. Perm ssible deficiency in section thickness
will be up to 1/4 inch

3.5 SI DEWALK JA NTS

Si dewal k joints shall be constructed to divide the surface into rectangul ar
areas. Transverse contraction joints shall be spaced at a di stance equa
to the sidewalk width or 5 feet on centers, whichever is less, and shall be
continuous across the slab. Longitudinal contraction joints shall be
constructed along the centerline of all sidewal ks 10 feet or nore in wdth.
Transverse expansion joints shall be installed every 50 feet or |ess and
at sidewal k returns and opposite expansion joints in adjoining curbs.
Where the sidewal k is not in contact with the curb, transverse expansion
joints shall be installed as indicated. Expansion joints shall be forned
about structures and features which project through or into the sidewal k
paverment, using joint filler of the type, thickness, and w dth indicated.

3.5.1 Si dewal k Contraction Joints

The contraction joints shall be forned in the fresh concrete by cutting a
groove in the top portion of the slab to a depth of at |east one-third of
the sidewal k slab thickness, using a jointer to cut the groove, or by
sawi ng a groove in the hardened concrete with a power-driven saw, unless
ot herwi se approved. Sawed joints shall be constructed by sawi ng a groove
in the concrete with a 1/8 inch blade to the depth indicated. An anple
supply of saw bl ades shall be available on the job before concrete

pl acenent is started, and at | east one standby sawing unit in good working
order shall be available at the jobsite at all tines during the saw ng
operations.

3.5.2 Si dewal k Expansi on Joints

Expansion joints shall be formed with 1/2 inch joint filler strips for the
full depth of the sidewalk. Joint filler shall be placed with top edge 1/4
i nch bel ow the surface and shall be held in place with steel pins or other
devices to prevent warping of the filler during floating and finishing.

| mredi ately after finishing operations are conpleted, joint edges shall be
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rounded with an edging tool having a radius of 1/8 inch, and concrete over
the joint filler shall be renmbved. At the end of the curing period,
expansion joints shall be cleaned and filled with joint seal ant where

adj acent to structures. The joint opening shall be thoroughly cleaned
before the sealing material is placed. Sealing material shall not be
spill ed on exposed surfaces of the concrete. Concrete at the joint shal
be surface dry and atnospheric and concrete tenperatures shall be above 50
degrees F at the tinme of application of joint sealing material. Excess
mat eri al on exposed surfaces of the concrete shall be renoved i nmedi ately
and concrete surfaces cl eaned.

3.5.3 Rei nf orcenent Steel Pl acenent

Rei nforcement steel shall be accurately and securely fastened in place with
sui tabl e supports and ties before the concrete is placed.

3.6 CURB AND GUTTER JO NTS

Curb and gutter joints shall be constructed at right angles to the Iine of
curb and gutter.

3.6.1 Contraction Joints

Contraction joints shall be constructed directly opposite contraction
joints in abutting portland cement concrete pavenents and spaced so that
nonol i thic sections between curb returns will not be less than 5 feet nor
greater than 15 feet in length.

3.6.2 Expansi on Joints

Expansi on joints shall be fornmed by neans of preforned expansion joint
filler material cut and shaped to the cross section of curb and gutter ful
depth. Expansion joints shall be provided in curb and gutter directly
opposite expansion joints of abutting portland cenent concrete pavenent or
other in place fixed objects, and shall be of the sane type and thickness
as joints in the pavenent. Were curb and gutter do not abut portland
cenent concrete pavenent, expansion joints at least 1/2 inch in w dth shal
be provi ded.

3.7 CURI NG AND PROTECTI ON
3.7. 1 CGeneral Requirenents

Concrete shall be protected against | oss of npisture and rapid tenperature
changes for at least 7 days fromthe begi nning of the curing operation
Unhar dened concrete shall be protected fromrain and flowing water. All
equi pnment needed for adequate curing and protection of the concrete shal
be on hand and ready for use before actual concrete placenent begins.
Protection shall be provided as necessary to prevent cracking of the
paverment due to tenperature changes during the curing period.

3.7.1. 1 Mat Met hod

The entire exposed surface shall be covered with 2 or nore |ayers of
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burlap. Mats shall overlap each other at |east 6 inches. The nmat shall be
t horoughly wetted with water prior to placing on concrete surface and shal
be kept continuously in a saturated condition and in intinate contact with
concrete for not |ess than 7 days.

3.7.1.2 | mper vi ous Sheeting Met hod

The entire exposed surface shall be wetted with a fine spray of water and
then covered with inpervious sheeting material. Sheets shall be laid
directly on the concrete surface with the light-colored side up and
over | apped 12 i nches when a continuous sheet is not used. The curing
nmedi um shall not be less than 18-inches wi der than the concrete surface to
be cured, and shall be securely weighted down by heavy wood pl anks, or a
bank of npist earth placed along edges and laps in the sheets. Sheets
shal |l be satisfactorily repaired or replaced if torn or otherw se damaged
during curing. The curing mediumshall renmmin on the concrete surface to
be cured for not |less than 7 days.

3.7.1.3 Menmbrane Curing Met hod

A uni form coating of white-pignmented nenbrane-curing conpound shall be
applied to the entire exposed surface of the concrete as soon after
finishing as the free water has di sappeared fromthe finished surface.
Formed surfaces shall be coated i mediately after the forns are renpoved and
in no case longer than 1 hour after the renpval of forns. Concrete shal

not be allowed to dry before the application of the nenbrane. |If any
drying has occurred, the surface of the concrete shall be npistened with a
fine spray of water and the curing conpound applied as soon as the free

wat er di sappears. Curing compound shall be applied in two coats by

hand- operated pressure sprayers at a coverage of approximtely 200 square
feet per gallon for the total of both coats. The second coat shall be
applied in a direction approximtely at right angles to the direction of
application of the first coat. The conpound shall forma uniform
continuous, coherent filmthat will not check, crack, or peel and shall be
free from pinholes or other inperfections. |f pinholes, abrasion, or other
di scontinuities exist, an additional coat shall be applied to the affected
areas within 30 minutes. Concrete surfaces that are subjected to heavy
rainfall within 3 hours after the curing compound has been applied shall be
resprayed by the method and at the coverage specified above. Areas where
the curing compound i s damaged by subsequent construction operations within
the curing period shall be resprayed. Necessary precautions shall be taken
to insure that the concrete is properly cured at sawed joints, and that no
curing conpound enters the joints. The top of the joint opening and the
joint groove at exposed edges shall be tightly seal ed before the concrete
in the region of the joint is resprayed with curing conpound. The nethod
used for sealing the joint groove shall prevent |oss of moisture fromthe
joint during the entire specified curing period. Approved standby
facilities for curing concrete pavenent shall be provided at a |ocation
accessible to the jobsite for use in the event of mechanical failure of the
sprayi ng equi pnent or other conditions that might prevent correct
application of the menbrane-curing conpound at the proper tinme. Concrete
surfaces to which nmenbrane-curing conpounds have been applied shall be
adequately protected during the entire curing period from pedestrian and
vehicular traffic, except as required for joint-sawi ng operations and
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surface tests, and from any ot her possible damage to the continuity of the
nmenbr ane.

3.7.2 Backfilling

After curing, debris shall be renpbved and the area adjoining the concrete
shal | be backfilled, graded, and conpacted to conformto the surrounding
area in accordance with lines and grades i ndicat ed.

3.7.3 Prot ection

Conpl eted concrete shall be protected from damage until accepted. The
Contractor shall repair damaged concrete and clean concrete discol ored
during construction. Concrete that is danmaged shall be renoved and
reconstructed for the entire I ength between regularly schedul ed joints.
Ref i ni shing the danaged portion will not be acceptable. Renpved danaged
portions shall be di sposed of as directed.

3.7. 4 Protective Coating

Protective coating of linseed oil nixture shall be applied to the
exposed-to-view concrete surface to protect concrete placed during cold
weat her .

3.7.4.1 Application

Curing and backfilling operation shall be conpleted prior to applying two
coats of protective coating. Concrete shall be surface dry and cl ean

bef ore each application. Coverage shall be by spray application at not
nore than 50 square yards per gallon for first application and not nore
than 70 square yards per gallon for second application, except that the
nunber of applications and coverage for each application for commercially
prepared m xture shall be in accordance with the nanufacturer's
instructions. Coated surfaces shall be protected from vehi cul ar and
pedestrian traffic until dry.

3.7.4.2 Precauti ons

Protective coating shall not be heated by direct application of flame or
el ectrical heaters and shall be protected from exposure to open fl ane,
sparks, and fire adjacent to open containers or applicators. Material
shall not be applied at anbient or naterial tenperatures |ower than 50
degrees F.

3.8 FI ELD QUALI TY CONTROL
3.8.1 CGeneral Requirenents

The Contractor shall performthe inspection and tests described and neet
the specified requirenments for inspection details and frequency of testing.

Based upon the results of these inspections and tests, the Contractor
shal |l take the action and submt reports as required bel ow, and any
additional tests to insure that the requirenents of these specifications
are met.
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3.

3.

8.2 Concrete Testing
8.2.1 Strength Testing

The Contractor shall provide nolded concrete specinmens for strength tests.
Sanpl es of concrete placed each day shall be taken not |ess than once a day
nor |less than once for every 50 cubic yards of concrete. The sanples for
strength tests shall be taken in accordance with ASTM C 172. Cylinders for
acceptance shall be nolded in confornance with ASTM C 31 by an approved
testing laboratory. Each strength test result shall be the average of 2
test cylinders fromthe same concrete sanple tested at 28 days, unless

ot herwi se specified or approved. Concrete specified on the basis of
conpressive strength will be considered satisfactory if the averages of al
sets of three consecutive strength test results equal or exceed the
specified strength, and no individual strength test result falls bel ow the
specified strength by nore than 500 psi.

.8.2.2 Ai r Content

Air content shall be determ ned in accordance with ASTM C 173 or ASTM C 231.
ASTM C 231 shall be used with concretes and nortars made with relatively
dense natural aggregates. Two tests for air content shall be nmade on
randonmly sel ected batches of each class of concrete placed during each
shift. Additional tests shall be nade when excessive variation in concrete
workability is reported by the placing foreman or the Governnent inspector
If results are out of tolerance, the placing foreman shall be notified and
he shall take appropriate action to have the air content corrected at the
plant. Additional tests for air content will be perfornmed on each
truckl oad of material until such time as the air content is within the
t ol erance specified.

.8.2.3 Sl unp Test

Two slunp tests shall be made on random y sel ected batches of each class of
concrete for every 50 cubic yards, or fraction thereof, of concrete placed
during each shift. Additional tests shall be perfornmed when excessive
variation in the workability of the concrete is noted or when excessive
crunbling or slunping is noted along the edges of slip-formed concrete.

.8.3 Thi ckness Eval uati on

The antici pated thickness of the concrete shall be determ ned prior to

pl acenent by passing a tenplate through the forned section or by neasuring

the depth of opening of the extrusion tenplate of the curb form ng nmachine.
If aslip formpaver is used for sidewal k pl acenent, the subgrade shall be

true to grade prior to concrete placenent and the thickness will be

det erm ned by neasuring each edge of the conpleted slab

.8.4 Surface Eval uation

The finished surface of each category of the conpleted work shall be
uniformin color and free of blenishes and formor tool marks.
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3.9 SURFACE DEFI Cl ENCI ES AND CORRECTI ONS
3.9.1 Thi ckness Defici ency

When neasurenents indicate that the conpl eted concrete section is deficient
in thickness by nore than 1/4 inch the deficient section will be renoved,
bet ween regul arly schedul ed joints, and repl aced.

3.9.2 H gh Areas

In areas not neeting surface snoothness and plan grade requirenments, high
areas shall be reduced either by rubbing the freshly finished concrete with
car borundum brick and water when the concrete is |less than 36 hours old or
by grinding the hardened concrete with an approved surface grindi ng machi ne
after the concrete is 36 hours old or nore. The area corrected by grinding
the surface of the hardened concrete shall not exceed 5 percent of the area
of any integral slab, and the depth of grinding shall not exceed 1/4 inch
Areas requiring grade or surface snpothness corrections in excess of the
limts specified above shall be renmpbved and repl aced.

3.9.3 Appear ance
Exposed surfaces of the finished work will be inspected by the Governnent
and any deficiencies in appearance will be identified. Areas which exhibit
excessi ve cracking, discoloration, formmarks, or tool marks or which are
ot herwi se inconsistent with the overall appearances of the work shall be
renoved and repl aced.

-- End of Section --
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SECTI ON 02791

PLAYGROUND PROTECTI VE SURFACI NG
04/ 01

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 136 (1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

ASTM D 412 (1998a) Vul cani zed Rubber and
Ther nopl asti ¢ Rubbers and Thernopl astic
El astoners - Tension

ASTM D 648 (1997) Deflection Tenperature of Plastics
Under Fl exural Load

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft.lbf/cu ft (2,700 Kn-nfcu

m)

ASTM D 2047 (1993) Static Coefficient of Friction of
Pol i sh- Coat ed Fl oor Surfaces as Measured
by the Janes Machi ne

ASTM D 2261 (1996) Tearing Strength of Fabrics by the
Tongue (Single R p) Procedure (Constant
rate-of -extension tensile testing nethod)

ASTM D 6112 (1997) Conpressive and Flexural Creep and
Creep-Rupture of Plastic Lunber and Shapes

ASTM F 1015 (1986; R 1995) Rel ative Abrasiveness of
Synthetic Turf Playing Surfaces

ASTM F 1292 (1996) Inpact Attenuation of Surface
Systens Under and Around Pl ayground
Equi pnent

ASTM F 1487 (1997c) Standard Consuner Safety

Per f ormance Specification for Playground
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Equi prent for Public Use

ASTM PS 83 (1997) Determ nation of Accessibility of
Surface Systens Under and Around
Pl aygr ound Equi pnent

CONSUMER PRODUCT SAFETY COWM SSI ON ( CPSC)

CPSC Pub No 325 (1994) Handbook for Public Pl ayground
Saf ety

1.2 DEFI NI TI ONS
1.2.1 Critical Height

Critical Height: The fall height at which the protective surfacing neets
the requirenents of ASTM F 1292.

1.2.2 Desi gnated Play Surface
Desi gnated Play Surface: Any elevated surface for standing, walking,
sitting, or clinbing; or a flat surface a minimum 2 inches w de having up
to a maxi num 30 degree angle fromhorizontal. |In sonme play events the
platformsurface will be the sane as the designated play surface. However,
the terns should not be interchanged as they do not define the same point
of measurenment according to ASTM F 1487.

1.2.3 Head Injury Criteria (H C
Head Injury Criteria (HHC: A neasure of inmpact severity that considers
the duration over which the nost critical section of the decel eration pul se
persists as well as the peak | evel of that deceleration. Head inpact
injuries are not believed to be life threatening if the H C does not exceed
a val ue of 1, 000.

1.2.4 | npact Attenuation

| npact Attenuation: The ability of protective surfacing to reduce and
di ssipate the energy of an inpacting body.

1.2.5 Loose Fil
Loose Fill: Consisting of snmall independent novabl e conponents such as
sand, gravel, or wood chip. The percent of fine material in the loose fill
affects its conpression properties fromrainfall.

1.2.6 Maxi mum Equi pnent Hei ght

Maxi mum Equi pnent Hei ght: The hi ghest point on the equipnent (i.e.: roof
ridge, top of support pole.

1.2.7 Pl ay Event

Play Event: A piece of manufactured playground equi pnment that supports one
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or nore play activities.
1.3 CHI LD SAFETY AND ACCESSI BI LI TY STANDARDS

The perinmeters of the play event use zone shall be neasured in accordance
with the requirenents of Section 02882: PLAYGROUND EQUI PMENT.

1.3.1 CHI LD SAFETY

Loose-fill surfacing systens installed in the use zones shall neet or
exceed the inpact attenuating performance requirenents as follows. The
surfacing critical height value shall yield up to both a nmaxi num 200 G s
peak deceleration, and a maxi mum 1,000 Head Injury Criteria (H C value for
a head-first fall fromthe play event in accordance with CPSC Pub No 325
and ASTM F 1292. The protective surfacing should have a mninumcritica
hei ght val ue equal to the height of the highest designated play surface.
Measuring fall heights for play events is defined in paragraph FALL HEl GHT
Sand, gravel, and wood products shall not be installed over a concrete or
bi t um nous subsurface per CPSC Pub No 325.

1.3.2 CHI LD ACCESSI BI LI TY

The accessibility requirement in accordance with ASTM F 1487 incl udes the
followi ng: Wen the play event use zone consists of a protective surfacing
rated as unaccessi bl e, at |east one accessible route shall be provided from
the use zone perineter to the play event. Wen there is nore than one of
the sane play activity provided, only one shall neet accessibility
requirenents i.e.: one swing seat or one spring rocking play event). Wen
the access and egress points are not the sane for a play event, an
accessi bl e route shall be provided to both. The accessible route shal
access all accessible play events and el enents. The protective surfacings
that nmeet accessibility are synthetic surfacing and engi neered wood fi ber
per ASTM PS 83. When the accessible surface is within the use zone, it
shal | neet the requirenents of paragraph CH LD SAFETY

1.4 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having a "FIO' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data
Loose Fill Surfacing; GA. Ceotextile; GA

Manuf acturer's descriptive data; catal ogue cuts; and the |atest edition of
ASTM F 1487 and CPSC Pub No 325.

Manuf acturer's Qualifications; GA
Nanme of the owner or user; service or preventive nmaintenance provider; date

of the installation; point of contact and tel ephone nunber; and address for
10 sites.
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Site Preparation; GA

Pl ayground equi pnment and site furnishings installed.
Tenperature Limtation; GA

Tenperature linmtation for applying adhesive.

Col or; GA

Two color charts displaying surfacing colors, color granule percentages and
fini shes.

SD- 04 Dr awi ngs

Shop Drawi ngs; GA.

Scal e drawi ngs defining the revised use zone configuration.
SD- 09 Reports

Percol ati on Test; GA

A certified report of inspection, test nethod used and conpliance with
recogni zed test standard shall be descri bed.

SD- 13 Certificates
Materials; GA
Prior to the delivery of materials, certificates of conpliance attesting
that materials neet the specified requirenments. Certified copies of the
material certificates shall include conmposition and tests to which the
mat eri al has been subj ect ed.
Manuf acturer's Qualification; GA
Certificate of Insurance AA rated for a mnimumone mllion dollars.

Manuf acturer's Representative; GA

The individual's nane, conpany nanme and address, and pl ayground safety
training certificate.

Installer's Qualification; GA

The installer's conmpany name and address, and training and experience
certification.

Substitution; GA

Techni cal representative's witten approval.
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Child Safety and Accessibility Eval uation; GA

Record of neasurenments and findings by the certified playground safety

i nspector. Verification that the installed protective surfacing neets

manuf acturer's recommendati ons and paragraph CH LD SAFETY AND ACCESSI BI LI TY
STANDARDS

SD- 14 Sanpl es

Loose Fill Surfacing; GA
a. Loose Fill Surfacing: A mninum 0.125 cu. ft sample.
SD-19 Operation and Mi ntenance Manual s

Mai nt enance | nstruction; GA

Two bound copies of manufacturer's operation and nmi ntenance nmanuals. The
Contractor shall include manufacturer supplied spare parts.

1.5 DELI VERY, STORAGE, AND HANDLI NG

A delivery schedul e shall be provided at |east 10 cal endar days prior to
the first day of delivery. Protective surfacing nmaterial shall be
del i vered, handl ed, and stored in accordance with the manufacturer's
recommendati ons. The storage area shall be as designated. The materials
shall be stored in a dry, covered area until install ed.

1.6 | NSPECTI ON
Protective surfacing material shall be inspected upon arrival at the job
site for neeting specified quality. Unacceptable materials shall be
renoved fromthe job site

1.7 MANUFACTURER S QUALI FI CATI ON
Protective surfacing should have been installed in a mninum10 sites and
been in successful service for a mnimum5 cal endar year period. The
manuf acturer shall provide a Certificate of Insurance AArated for a
m nimumone mllion dollars covering both product and general liability.

1.8 I NSTALLER S QUALI FI CATI ON

The installer shall be certified by the nanufacturer for training and
experience installing the protective surfacing.

1.9 WARRANTY

Furni shed protective surfacing shall have a m nimum 1 cal endar year period
warranty.

1.10 TECHNI CAL REPRESENTATI VE

1.10.1 Pl ayground Areas
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The technical representative for outdoor play areas shall be the
Contracting Oficer's Representative. The design of these outdoor play
areas shall be based on the play programand the age groups to be
accommodat ed as determined by the play area conmittee.

11 MANUFACTURER S REPRESENTATI VE

The manufacturer's certified playground safety inspector or the
manuf acturer's designated certified playground safety representative shal
supervise the installation and adjustnent of the protective surfacing to
verify the installation neets the requirenments of the manufacturer, this
specification, and paragraph CH LD SAFETY AND ACCESSI Bl LI TY STANDARDS

PART 2 PRODUCTS

2.

1 MATERI ALS

Materials shall be the standard products of a manufacturer regularly
engaged in the manufacture of protective surfacing and shall be simlar to
surfacing in satisfactory use a mninmumb5 cal endar year period. Protective
surfacing consists of two systens; synthetic surfacing and | cose fill

sur facing.

.2 SYNTHETI C SURFACI NG

Synthetic surfacing includes the following: tile system The synthetic
surfacing consists of either inpact attenuating substrate covered by a wear
surface bonded to produce a unified system a shredded rubber or aggregate
substrate covered by a pol yethylene plastic woven sheet wear surface; or a
uniformmaterial manufactured in such a way that the top portion neets the
requi renents specified for wear surface.

2.1 Subbase

The subbase for synthetic surfacing shall be pea gravel, as shown.

. 2.2 Wbod Fi ber Surfacing

The pl ayground surface shall be "SoftStep” chipped wood surfacing nateri al
as supplied by Earl F. Andersen, Inc., or equal, and is manufactured from
wood of the genus Populus. The playground surfacing shall be suitable for

pl ayground surfacing and shall be tested to neet ASTM F 1292 standards for
fall absorbency of a playground surface. The playground surfacing shall be
tested to neet the accessibility criteria of ASTM PS 83 for wheel chair
accessibility. Upon request, submt one sanple showing the material to be
supplied and a copy of the ASTM F 1292 and ASTM PS 83 test reports. Treated
wood, standard wood chips, bark nulch, recycled wood from pallets and waste
wood shall not be acceptable. The wood surfacing shall consist of the
approxi nate sizes and in the follow ng proportions in bulk:
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Particle Size Per cent age of Sanpl e

Particl es passed through 5/8" sieve, 3%
but retained on 1/2" sieve

Particl es passed through 1/2" sieve, 10%
but retained on 3/8" sieve

Particl es passed through 3/8" sieve, 58%
but retained on 1/4" sieve

Particl es passed through 1/4" sieve, 22%
but retained on 1/8" sieve

Particl es passed through 1/8" sieve, 7%
but retai ned on pan

2.2.3 Cont ai nnent Cur bs

Cont ai nnent curbs include the followi ng: concrete, recycled plastic, or
recycled plastic nolded as |lunber. Containnment curbs shall provide a
snoot h and hazard-free transition fromthe protective surfacing to the

adj acent surface. Curbs shall be free of sharp vertical edges, protruding
elements and trip hazards. Curbs shall be as recommended by the
manufacturer. Al edges should be provided with a mininmum 1/2 inch radi us.

2.2.3.1 Border WMateri al

Border shall be TuffTi nber edger by Landscape Structures, Inc. or equal and
be rotationally nolded fromU. V. stabilized, 100% recycl ed/recl ai ned |inear
| ow-density polyethylene. It shall be no |l ess than 12" hi gh and have nol ded
in sleeves for stakes. Stakes shall be steel, 30" in length, and hot dip
gal vani zed

2.3 GEOTEXTI LE FABRI C

Ceotextile shall be provided as shown. GCeotextile materials and
installation shall be as specified in SECTI ON 02373: SEPARATI ON GEOTEXTI LE

2.4 RECYCLED PLASTI C

Recycl ed plastic shall contain a mnimum 85 percent of recycled
post - consuner product.

2.4.1 H gh Density Pol yet hyl ene

The material shall be nolded of ultraviolet (UVY) and col or stabilized

pol yet hyl ene; and consist of a mininmum 75% plastic profile of high-density
pol yet hyl ene, | ow density pol yet hyl ene, and pol ypropyl ene raw materi al

The material shall be non-toxic and have no discernible contam nates such
as paper, foil, or wood. The material shall contain a maxi num 3 percent
air voids. The material shall be free of splinters, chips, peels,
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buckl i ng, and cracks. Material shall be resistant to deformation from
solar heat gain. Material shall have factory-drilled holes. Conponents
with extra holes not filled by hardware or covered by other conmponents
shall be rejected. The material shall not be painted.

2.4.2 Structural Conponent

Recycled plastic materials will not be used as | oad bearing structura
nenbers.

2.5 CURBS
2.5.1 Concrete Curb

Concrete curbs shall conformto Section 02770 CONCRETE SI DEWALKS AND CURBS
AND GUTTERS

PART 3 EXECUTI ON
3.1 SI TE PREPARATI ON

Prior to installing the protective surfacing, verify the playground
equi pment and site furnishings are installed in accordance with Section
02882 PLAYGROUND EQUI PMENT, and Section 02870 SI TE FURN SHI NGS

3.1.1 Fi ni shed Grade and Underground Utilities

The Contractor shall verify that finished grades are as indicated; the
snoot h gradi ng has been conpleted in accordance with Section 02300
EARTHWORK; installation of the underground utilities through the area has
been conpleted in accordance with Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TIES SYSTEMS; installation of the stormdrai nage
system through the area has been conpleted in accordance with Section 02630
STORM DRAI NAGE SYSTEM  The | ocation of underground utilities and
facilities in the area of the operation shall be verified. Danmage to
underground utilities and facilities shall be repaired at the Contractor's
expense.

3.1.2 Layout

The | ayout of the entire use zone perineter shall be staked before
excavation begins. The location of all elenents shall be staked to include
the following: Al play event configuration access and egress points; and
use zone perineters.

3.1.2.1 Use Zone

The use zone is defined as the area beneath and i medi ately adjacent to a
play structure or equipnent that is designated for unrestricted circulation
around equi pnent; and on whose surface it is predicted that a user would

| and when falling fromor exiting the equiprment. Al so, the use zone is
associated with the following terns; "Clear Area," and "Fall Zone". The
use zone shall be free of hard surfaces, objects or obstacles that a child
could run into or fall on top of and be injured. Use zone perineters shal
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not overlap hard surfaces. The use zone perineter shall neet or exceed the
requi renents of paragraph CH LD SAFETY AND ACCESSI Bl LI TY STANDARDS. Use
zone perineters shall not overlap except for certain play events as defined
in ASTM F 1487.

3.1.2.2 Shop Draw ngs

When the use zone perineter and play event configuration conflict with the
requi renents and Paragraph: CH LD SAFETY AND ACCESSI Bl LI TY STANDARDS, shop
drawi ngs defining corrective neasures shall be submitted to include the
following: Adjustnment to the play event with the use zone perineter; use
zone perineter overlaps; fall height and critical height val ue.

3.1.3 Cbstructi ons Bel ow G ound

When obstructions bel ow ground affect the work, shop draw ngs show ng
proposed adjustnents shall be provided.

3.1. 4 Per col ati on Test

A test for percolation shall be done to determ ne positive drainage, to

i nclude the | owest el evation of the subgrade in the areas containing the
followi ng: sand; gravel; wood by-products; or synthetic surfacing
installed over a pervious base. A positive percolation shall consist of a
mnimm 1 inch per 3 hour period. Wen a negative percol ation test
occurs, a shop drawi ng shall be provided to indicate the corrective

measur es.

3.1.5 Substi tution

Under no circunstances are substitutions to be allowed or protective
surfacing to be selected without witten approval fromthe Contracting

O ficer. Evaluate manufacturer substitutions for the critical height val ue
with neeting the site conditions and paragraph FALL HElI GHT.

3.1.6 Subgr ade

Subgrade irregularities shall be corrected to ensure the required depth of
protective surfacing is provided. The subgrade el evation shall be as
requi red by the manufacturer

3.1.7 Subsur f ace

The subsurface shall be installed in a true, even plane, and sloped to
provi de positive drainage as indicated.

3.1.8 Subbase

Tol erance of aggregate subbase shall be within a maxinumsinmlar to 1/4
inch in 10 feet. Aggregate subbase shall be conpacted to a naxi mum 95
percent, ASTM D 1557. The conpaction shall be conpleted in accordance with
Section 02300 EARTHWORK. Sand, gravel, and wood products shall not be
installed over a concrete, aggregate, or bitum nous subbase, perparagraph
CH LD SAFETY.
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3.

3.

1.9 Fal | Hei ght
1.9.1 CGeneral Requirenents

The fall height is defined as the vertical distance between the finished
el evation of the designated play surface and the finished el evation of the
protective surfacing beneath it. For sone play events the fall height and
pl atform hei ght are the sane, while for other play events the fall height
and nmaxi mum equi pnent hei ght are the sanme, Section 02882 PLAYGROUND

EQUI PMENT. \When the furnished play event fall height varies fromthe play
event shown, shop draw ngs shall be provided defining the revised depth or
type of protective surfacing to neet or exceed the requirenents of

par agraph CH LD SAFETY AND ACCESSI Bl LI TY STANDARDS

.1.9.2 Measuring Fall Hei ght

EQUI PVENT MEASURI NG FALL HEI GHT

Conposi te Equi pnent Structure: For a pl atform surrounded
by protective barriers,
nmeasure fromthe platform
fini shed el evati on.

For a pl atform surrounded
by guardrails, neasure from
the guardrail top elevation.

Infant Crawl Area: A maxi mum 24 inch hei ght,
nmeasured fromthe craw wall
or barrier finished el evation.

Pl ayhouse, Noncl i nbabl e: Measure fromthe designated
play surface finished el evation.

Spring Rocki ng Equi pnent: Measure fromthe seat top
el evati on.

Stationary Equi pnrent, dinbable: Measure fromthe nmaxi num
equi pnrent hei ght fi nished
el evati on.

Stationary Equi prent, Noncli nbabl e: Measure fromthe designated
play surface finished el evation.

Swi ng: Measure fromthe bottom of the
pi vot point.

.2 RESTORATI ON AND CLEAN UP

When the operation has been conpleted, the Contractor shall clean up and
protect the site. Existing areas that have been damaged fromthe operation
shall be restored to original condition at the Contractor's expense.
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3.2.1 Cean Up

The site and play events shall be cleaned of all nmaterials associated with
the operation. Play events and surfaces shall be cleaned of dirt, stains,
filings, and other bleni shes occurring fromshi pnent and installation

G eani ng net hods and agents shall be as recomrended by the nanufacturer

3.2.2 Prot ection

The area shall be protected as required or directed by providing barricades
and signage. Signage shall be in accordance with Section 10430 EXTERI OR
S| GNAGE

3.2.3 Di sposal of Materials

Excess and waste material shall be renpved and di sposed of off Governnent
property.

3.3 PROTECTI VE SURFACI NG ACCEPTANCE
3.3.1 Child Safety and Accessibility Eval uation

When the protective surfacing is installed, the play events and protective
surfacing shall be thoroughly inspected and neasured to verify the

pl ayground neets manufacturer's recomendations, paragraph CH LD SAFETY AND
ACCESSI BI LI TY STANDARDS, and paragraph FALL HEI GHT as follows: 1) secure
anchoring; 2) all hardware and connectors are tight and bel ow t he wear
surface; 3) sharp points, edges, and protrusions; 4) entangl enent; and 5)

pi nch, crush, and shear points. Measure use zone distances to deternine
the area is free of hard surfaces, objects or obstacles. Determne
exceptions to use zone overlaps occur in accordance with ASTM F 1487.
Measure play event fall height and depth of |oose fill protective
surfacing. Ensure the slide exit region has the required clear zone.

Swi ng seat clearances are neasured while occupied by a maxi numuser for the
age group using the equipnent. The finished installation shall have the
appearance of a single covering. Protective surfacing that does not conmply
shall be reinstalled. Hardware that does not conply shall be replaced.
Ensure positive drainage for the area and the | owest el evation of
protective surfaci ng subgrade has been provided. A written report
describing the results of the evaluation shall be provided.

3.3.2 Mai nt enance | nstruction

The manufacturer's operation and mai nt enance nanual describing the
recomended preventive nai ntenance, inspection frequency and techni ques,
periodi ¢ adjustnents, lubricants, and cleaning requirenents shall be
furni shed.

3.4 RE- | NSTALLATI ON
When re-installation is required, the follow ng shall be acconplished.
Re-install the product as specified. Provide new replacenent naterials

supplied by the manufacturer (material acquisition of replacenent parts is
the responsibility of the Contractor). Danmage caused by the failed
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installation shall be repaired at the Contractor's expense.

-- End of Section --
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SECTI ON 02870

SI TE FURNI SHI NGS
04/ 01

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications shall be referred to in the text by
basi ¢ designation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 36/ A 36M (1996) Carbon Structural Stee

ASTM A 48 (1994a) Gray lron Castings

ASTM A 48M (1994) Gray Iron Castings (Metric)

ASTM A 123 (1989a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 153 (1996) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 500 (1993) Col d- Forned Wl ded and Seani ess
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 501 (1993) Hot - Fornmed Wl ded and Seaml ess
Carbon Steel Structural Tubing

ASTM A 615/ A 615M (1996a) Deformed and Plain Billet-Stee
Bars for Concrete Reinforcenent

ASTM B 26/ B 26M (1996a) Al umi num Al'l oy Sand Casti ngs

ASTM B 62 (1993) Conposition Bronze or Qunce Meta
Casti ngs

ASTM B 108 (1996a) Al unmi num Al'l oy Per manent Ml d
Casti ngs

ASTM C 150 (1996) Portland Cenent

ASTM D 648 (1996) Deflection Tenperature of Plastics

Under Fl exural Load
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ASTM D 2990 (1995) Tensile, Conpressive, and Fl exura
Creep and Creep-Rupture of Plastics
ASTM F 1487 (1995) Standard Consuner Safety
Per f ormance Specification for Playground
Equi prent for Public Use
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having a "FIO' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCOCEDURES:
SD- 01 Data
Site Furnishings; GA
Manuf acturer's descriptive data and catal og cuts.
SD- 04 Dr awi ngs.
Site Furnishing Standards; GA
Drawi ngs showi ng scal ed details of proposed site furnishings, elevations
for each type of site furnishing; dinensions, details, and net hods of
nounting or anchoring; shape and thickness of materials; and details of
construction.
SD- 06 Instructions
| NSTALLATI ON; GA
Manuf acturer's installation and mai ntenance instructions.
SD-08 Statenents
Materials; GA

A listing indicating the furnishings provided have been in proven
sati sfactory use for at |east 2 years.

SD- 09 Reports
Recycled Material; GA
A report of site furnishing parts consisting of recycled materials.
Product specification data shall provide test information for deflection
and creep in accordance with ASTM D 648 and ASTM D 2990 for site
furni shings which use plastic |unber as a conponent, shall be submtted.
The data shall provide a conparison of deflection and creep neasurenents to
ot her conparabl e nateri al s.

SD- 14 Sanpl es
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FI NI SH, GA.

Two sets of color data for each furnishing displaying manufacturer's col or
sel ections and finishes, and identifying those colors and finishes proposed
for use.

.3 DELI VERY, STORAGE, AND HANDLI NG

Material s shall be delivered, handl ed, and stored in accordance with the
manuf acturer's recommendati ons. The storage area shall be as designated.
The materials shall be stored in a dry, covered area until installed.

.4 I NSPECTI ON

Site furnishings shall be inspected upon arrival at the job site for
conformty to specifications and quality in accordance w th paragraph
MATERI ALS. Unacceptable itens shall be renpved fromthe job site.

PART 2 PRODUCTS

2.

1 MATERI ALS

Materials shall be the standard products of a manufacturer regularly
engaged in the manufacture of such products. The materials provided shal

be of a type with proven satisfactory use for at |east 2 years. Benches,
drinking fountains, grills, and tel ephone enclosures shall be ADA approved.

1.1 Concrete

Portl and cenment shall conformto ASTM C 150 Types I, I, or I11I.

.1.1.1 Cast-in-Place Concrete

Cast-in-place concrete materials and products shall conformto Section 03300
CAST- | N PLACE STRUCTURAL CONCRETE

1.2 Masonry

Masonry material and products shall conformto Section 04200 MASONRY

.1.3 Met al

Metallic materials and products shall conformto Section 05055 METALWORK
FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SIONS. Metal conponents
shall be furnished with factory drilled holes. Conponents shall be free of

excess weld and spatter. Metal conponents with holes that will not be
filled by hardware or hidden by other conponents will be rejected.
.1.3.1 St eel

Structural steel products shall conformto ASTM A 36/ A 36M ASTM A 500 and
ASTM A 501.
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2.1.3.2 Rei nforcing Steel

St eel used for reinforcement shall be deforned billet steel G ade 40.
Steel shall conformto ASTM A 615/ A 615M

2.1.3.3 Cast Iron

Cast iron shall conformto ASTM A 48 C ass 35 or better. The Contractor
shal | provide castings manufactured true to pattern and conponent parts
that fit together in a satisfactory manner. Castings shall be of uniform
quality, free from bl owhol es, porosity, hard spots, shrinkage, distortion
or other defects. Snpoth castings shall be well-cleaned by sand or shot
bl asti ng.

2.1.3.4 Cast Al um num

Cast al um num shall conformto ASTM B 26/ B 26M and ASTM B 108. The
Contractor shall provide castings manufactured true to pattern and
conponent parts that fit together in a satisfactory manner. Castings shal
be of uniformaquality, free from bl owhol es, porosity, hard spots,
shrinkage, distortion, or other defects. Snpoth castings shall be

wel | -cl eaned by sand or shot bl asting.

2.1.3.5 Bronze, Copper and Ot her Qunce Metals
Bronze, copper, and other ounce netals shall conformto ASTM B 62.
2.1. 4 Recycl ed Materi al
2.1.4.1 CGeneral Requirenents
Recycled materials shall contain a mninum 85 percent recycled
post -consuner product. Recycled materials shall be constructed or

manuf actured with a maxi nrum 1/ 4-inch deflection or creep in any nenber in
conformance with ASTM D 648 and ASTM D 2990.

2.1.4.2 H gh Density Pol yet hyl ene

The Contractor shall provide panels and conmponents nol ded of ultraviol et
(UY) and col or stabilized polyethylene, with mininum 1/4 inch wal

t hi ckness; exposed edges shall be snopothed, rounded, and free of burrs and
points; and the material shall be resistant to fading, cracking, fogging,
and shattering. The nmaterial shall be non-toxic and have no discernible
contam nates such as paper, foil, or wood. The material shall contain no
nore than 3 percent air voids. Material shall be resistant to deformation
fromsolar radiation heat gain

2.1.4.3 Structural Conponent

Recycled materials to include plastic lunber will not be used as structural
conponents of site furnishings.

2.1.5 Fi ber gl ass
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Fi bergl ass shall consist of at |least 3 |am nations of chopped gl ass fibers

i mpregnated with polyester resin, with colors and textures nolded into al
exposed surfaces so that colors resist fading. Fiberglass shall be resistant
to cleaners, fertilizers, high power spray and salt.

2.2 HARDWARE

Har dwar e shall be stainless steel or galvanized steel as indicated, in
accordance with ASTM A 153 and conpatible with the naterial to which
applied. Al exposed hardware shall match in color and finish. Mounting
hardwar e shall be conceal ed, recessed, and pl ugged.

2.3  ANCHORS

Anchors shall be provided, where necessary, for fastening site furnishings
securely in place and in accordance with approved manufacturer's
instructions. Anchoring devices that may be used, when no anchors are

ot herwi se specified or indicated, include anchor bolts, slotted inserts,
expansi on shields for concrete; toggle bolts and through bolts for nmasonry;
machi ne carriage bolts for steel; and lag bolts and screws for wood.

2.4 FI NI SH

Fi ni sh shall be as specified by the manufacturer or as indicated. Exposed
surfaces and edges shall be rounded, polished, or sanded. Finish shall be
non-toxic, non-glare, and resistant to corrosion. Exposed surfaces shal
be smooth and splinter-free exposed surfaces.

2.4.1 Coati ngs
2.4.1.1 @Gl vani zi ng

Gal vani zed conponents shall be hot-dipped in zinc after fabrication in
accordance with ASTM A 123. Tailings and sharp protrusions formed as a
result of the hot-dip process shall be renpbved and exposed edges burni shed.

2.4.1.2 Pol yest er Powder

Powder - coat ed surfaces shall receive electrostatic zinc coating prior to
pai nting. Powder coating shall be electrostatically applied and oven
cured. Polyester powder coating shall be resistant to ultraviolet (W)
l'i ght.

2.4.1.3 Pol yvi nyl - chl ori de (PVQ)

PVC coating shall be prinmed with a clear acrylic thernposetting solution
The prinmed parts shall be preheated prior to dipping. The liquid polyvinyl
chloride shall be ultraviolet (UV) stabilized and nol d-resistant. The
coated parts shall be cured. The coating shall be a mnimm 2/25 inches
thick plus or minus 0.020 inches and shall have an 85 duroneter hardness
with a slip-resistant finish.

2.4.2 Pai nt
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Pai nt shall be factory applied with a mnimumof 2 coats. Paint shall be
weat her-resi stant and resistant to cracking, peeling and fading.

2.5 SI TE FURNI SHI NG STANDARDS

Site furnishings shall be furnished with the dinensions and requirenents
i ndi cat ed.

2.6 BENCHES

a. BuMor Recycl ed Plastic Bench: Mdel 16-PL, 6 feet, or approved
equal . Surface nount, recycled plastic slats in 'Cedar', 'Geen'
pol yester power-coat finish.

b. Contact: Nancy Teel, Earl F. Andersen Conpany, Phone: 952-884-7300,
Fax: 952-884-5619.

2.7 PI CNI C TABLES

a. Eagl ebrook Products ADA Portable Picnic Table: Mdel 9853, or
approved equal. Gl vani zed netal finish, 'Cedar' recycled plastic slats.

b. DuMor Square Pedestal Table: Mdel 7633-33, or approved equal.
'Cedar' recycled plastic slats, 3-bench option for ADA accessibility,
surface nount, 'Geen' polyester powder-coat finish.

c. DuMor Square Pedestal Table: Mddel 7634-34, or approved equal.
"Cedar' recycled plastic slats, 4-bench option, surface nmount, 'Geen'
pol yest er powder-coat finish.

d. Contact: Nancy Teel, Earl F. Andersen Conpany, Phone: 952-884-7300,
Fax: 952-884-5619.

2.8 TRASH RECEPTACLES
a. DuMor Trash Receptacle: Mdel 124-31PL, or approved equal. 'Cedar'
recycled plastic slats, surface nount, 'Geen' polyester powder-coat

finish.

b. Contact: Nancy Teel, Earl F. Andersen Conpany, Phone: 952-884-7300,
Fax: 952-884-5619.

2.9 Bl KE RACKS
a. Tinberform Cyclops Bi ke Rack: Mdel 2170-13-E-G or approved equal .
Thirteen bi ke capacity, surface nount, gal vanized netal finish.
Contact: John Masci opinto, Park and Plaza Products, Inc., Phone:
651- 653- 0556, Fax: 651-653-0598.

2.10 BOLLARDS

a. Tinberform Recycled Plastic Bollard: Mdel 2553-3-E-M or approved
equal . Color shall be 'Cedar', no directional arrow.
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2.

b. Tinberform Recycl ed Plastic Renovable Bollard: Mdel 2553-3-R, or
approved equal. Col or shall be 'Cedar'.

c. Contact: John Masciopinto, Park and Plaza Products, Inc., Phone:
651- 653- 0556, Fax: 651-653-0598.

11 DRI NKI NG FOUNTAI NS

a. Most Dependabl e Fountai ns" Mdel Jug Filler DB, or approved equal
Direct enbed nount, green pol yester powder-coat finish. Contact: Mst
Dependabl e Fount ai ns, Phone: 901-867-0039, Fax: 901-867-4008.

.12 TELEPHONE ENCLOSURE

a. PBG Traditional Enclosure, or approved equal. Color shall be black
surface-nount ed pedestal enclosure. Contact: Jessica Raynor, PBG
Phone: 800-264-8888, Fax: 770-887-9511.

.13 GRILLS
a. Kay Gill: Mdel SF16, or approved equal. Surface nount, include
optional utility shelf. Contact: Kay Products, Phone: 800-622-5425.
b. DuMor Dual Level Gill: Model #24, or approved equal. Surface nount.
Contact: Nancy Teel, Earl F. Andersen Conpany, Phone: 952-884-7300,
Fax: 952-884-5619.

.14  SICGNS
a. Best Signs Custom Regul atory Signage, or approved equal. Contact:
Paul a, Construction Supply, Inc. , Phone: 763-537-5018.

15 PI CNI C SHELTERS

Both shelters listed bel ow shall have custom nmasonry work on the col ums
and shall have pre-cut steel roof in "hunter green"

a. Large Shelter: Litchfield Industries: 'Telluride' Shelter, Model
7253, vented roof or approved equal

b. Small Shelter: Litchfield Industries: ;Steel Beanm Shelter (20" x
36'), Model: 2217, or approved equal

c. Contact: Litchfield Industries, Inc., Phone: 800-542-5282, Fax:
517-542-3939.

.16 Ki osk Si gn Cabi net

Hopewel | Manufacturing: Bulletin case, or approved equal. 36 inches wi de
X 48 inches high franme sandblasted with clear finish. Custom nount
vertical. Contact: Paul Kraner, Hopewel| Manufacturing. Phone:

301- 582- 2343, fax: 301-582-2343.

PART 3 EXECUTI ON
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3.1 | NSTALLATI ON

The Contractor shall verify that finished grades and other operations

af fecting nounting surfaces have been conpleted prior to the installation
of site furnishings. Site furnishings shall be installed plunb and true in
accordance with the approved manufacturer's instructions.

3.1.1 Parts

New parts shall be acquired fromthe manufacturer. Substitute parts will
not be accepted unless approved by the nanufacturer

3.1.2 Assenbl y

When the inspection of parts has been conpleted, the site furnishings shal
be assenbl ed and anchored accordi ng to nanufacturer's instructions or as

i ndi cated. When site furnishings are assenbled at the site, assenbly shal
not interfere with other operations or pedestrian and vehicular circulation

3.1.3 Testi ng

Each site furnishing shall be tested to determne a secure and correct
installation. A correct installation shall be according to the

manuf acturer's recommendati ons and by the foll owi ng procedure: The
Contractor shall neasure the physical dinmensions and cl earance of each
installed site furnishing for conpliance with manufacturer's
recomendati ons and as indicated. Site furnishings which do not conply
shall be reinstalled. Fasteners and anchors determ ned to be non-conpliant
shall be replaced. A written report describing the results of the testing
shal | be provided.

3.2 RESTORATI ON AND CLEAN UP

When the installation has been conpleted, the Contractor shall clean up and
protect the site. Existing areas that have been damaged fromthe
installation operation shall be restored to original condition at
Contractor's expense.

3.2.1 Cean Up
The site shall be cleaned of all nmaterials associated with the
installation. Site furnishing surfaces shall be cleaned of dirt, stains,
filings, and other bleni shes occurring fromshi pnent and installation
Cl eani ng net hods and agents shall be according to manufacturer's
i nstructions or as indicated.

3.2.2 Protection
The area shall be protected as required or directed by providing barricades
and signage. Signage shall be in accordance with Section 10430 EXTERI OR
S| GNAGE

3.2.3 Di sposal of Materials

SECTI ON 02870 Page 10



East Grand Forks, Phase 1 Levees EG-PH1

Excess and waste material shall be renpved and di sposed of f Gover nment
property.

3.3 RE- | NSTALLATI ON

Where re-installation is required, the followi ng shall be acconplished:
a. Re-install the product as specified. Material acquisition of
repl acenent parts is the responsibility of the Contractor
Provi de repl acenent materials that are new and supplied by the
ori ginal manufacturer to natch.
b. Danmmge caused by the failed installation shall be repaired.

-- End of Section --
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SECTI ON 02882

PLAYGROUND EQUI PMENT
04/ 01

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 123 (1997a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 135 (1997) Electric-Resistance-Wl ded Stee
Pi pe

ASTM A 153 (1995) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 500 (1996) Col d- Forned Wl ded and Seani ess
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 513 (1997) El ectric-Resi stance-Wl ded Carbon
and All oy Steel Mechanical Tubing

ASTM B 26 (1997) Al umi num Al l oy Sand Casti ngs

ASTM B 108 (1997) Al umi num Al | oy Pernmanent Mol d
Casti ngs

ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus

ASTM B 179 (1995a) Al uminum Alloys in Ingot Formfor
Castings fromAl |l Casting Processes

ASTM B 221 (1996) Al unmi num and Al uni num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

ASTM D 368 (1995) Test Method for Specific Gravity of

Creosote and O | -Type Preservatives

ASTM D 648 (1997) Deflection Tenperature of Plastics
Under Fl exural Load
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ASTM D 822 (1996) Conducting Tests on Paint and
Rel ated Coatings and Materials Using
Filtered Open-Fl ane Carbon Arc Exposure

Appar at us
ASTM D 1248 (1984; R 1989) Pol yethyl ene Pl astics
Mol di ng and Extrusion Materials
ASTM D 1735 (1992) Testing Water Resistance of
Coati ngs Usi ng Water Fog Apparatus
ASTM D 2454 (1995) Determ ning the Effect of
Over baki ng on Organi ¢ Coati ngs
ASTM D 2794 (1993) Resistance of Organic Coatings to
the Effects of Rapid Deformation (Inpact)
ASTM D 3359 (1995a) Measuring Adhesion by Tape Test
ASTM D 3363 (1992a) Film Hardness by Pencil Test
ASTM D 6112 (1997) Conpressive and Flexural Creep and

Creep-Rupture of Plastic Lunber and Shapes
ASTM F 1487 (1997c) Standard Consuner Safety
Per f ormance Specification for Playground
Equi prent for Public Use
CONSUMER PRCODUCT SAFETY COW SSI ON ( CPSC)

CPSC Pub No 325 (1994) Handbook for Public Playground
Saf ety

1.2 DEFI NI TI ONS

1.2.1 Age Appropriate
Age- Appropriate: A termthat describes equi pment scale to include platform
hei ght, fall height and nmaxi num equi pment hei ght, that allows safe and
successful use by children of a specific chronol ogi cal age; mental and
physical ability; and anthroponetric nmeasurenent. Maxi num equi prent hei ght
and conplexity will not exceed a child' s ability in that age group.

1.2.2 Conposite Structure
Conposite Structure: Also "Conposite Play Structure; Linked Structure".
Two or nore play events attached, directly adjacent or functionally |inked,
to create one integral unit that provides nore than one play activity.

1.2.3 Desi gnated Play Surface
Desi gnated Play Surface: Any elevated surface for standing, walking,

sitting, or clinbing; or a flat surface a minimum 2 inches w de having up
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to a maxi num 30 degree angle fromhorizontal. |In sonme play events the
platformsurface will be the sane as the designated play surface. However,
the terns should not be interchanged as they do not define the same point
of measurenment per ASTM F 1487.

1.2.4 Maxi mum Equi pnent Hei ght

Maxi mum Equi pnent Hei ght: The hi ghest point on the equipnent (i.e., roof
ridge, top of support pole).

1.2.5 Pl ay Event

Play Event: A piece of manufactured playground equi pnment that supports one
or nore play activities.

1.2.6 Protective Surfacing

Protective Surfacing: Material to be used within the use zone that neets
the fall attenuation requirenents of Section 02791 PLAYGROUND PROTECTI VE
SURFACI NG

1.2.7 Suspended Hazard

Suspended Hazard: Cable, wire, rope or simlar devices suspended up to a
maxi mum 7 feet high between play events; or installed up to a nmaxi num 45
degree angle fromthe ground to the play event.

1.2.8 Tot

Tot: A child under 4 years of age in the pre-toddler and toddl er age group
1.3 CHI LD SAFETY AND ACCESSI BI LI TY STANDARDS
1.3.1 Child Safety

Pl ay events shall neet the child safety performance requirenents described
in CPSC Pub No 325 and ASTM F 1487. The requirenents include the
followi ng: Head and neck entrapnent; sharp points, edges, and protrusions;
ent angl enent; pinch, crush, and shear points; suspended hazards; play event
access and egress points; play event use zone perineter; and design
criteria. Since ASTMF 1487 criteria is defined for the m ni mum user

t hrough the maxi mum user (2 through 12 years of age), the requirenents for
the infant or pre-toddler age group are not prescribed. This specification
and Section 02791 PLAYGROUND PROTECTI VE SURFACI NG est abli sh the
requirenents for the infant and pre-toddl er age groups.

1.3.2 Child Accessibility

The accessibility requirement in accordance with ASTM F 1487 incl udes the
followi ng: Wen the play event use zone consists of a protective surfacing
rated as unaccessi bl e, at |east one accessible route shall be provided from
the use zone perineter to the play event. Wen there is nore than one of
the sane play activity provided, only one shall neet accessibility
requirenents (i.e., one swing seat or one spring rocking play event). Wen
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the access and egress points are not the sane for a play event, an
accessi bl e route shall be provided to both. The accessible route shal
access all accessible play events and el enents. The protective surfacing
performance requirenents shall be in accordance with Section 02791
PLAYGROUND PROTECTI VE SURFACI NG

1.4 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having a "FIO' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data

Equi pnent; GA
Manuf acturer's descriptive data; catal og cuts; references; and the | atest
edition of ASTM F 1487 and CPSC Pub No 325. Manufacture's specifications,
handl i ng and storage requirenents, installation procedures, and safety data
sheets to include the follow ng: bare or painted netal platformand slide
bed orientation fromthe direct sun; warnings; and child safety perfornance
st andar ds.
Equi pnent ldentification; GA

A list to include part nunbers of furnished play event and equi prent
mat eri al s and conponents.

Del i very, Storage and Handling; GA
Del i very schedul e and manufacturer's nane.
Manuf acturer Qualifications; GA
Nanme of the owner or user; service or preventive nmaintenance provider; date
of the installation; point of contact and tel ephone nunber; and address for
10 sites.
SD- 04 Dr awi ngs
Configuration; GA
Scal e drawi ngs defining the revised play event configuration
Shop Drawi ngs; GA

Scal e drawi ngs defining the revised use zone perineters and play event
| ayout .

Fal | Height; GA

Scal e drawi ngs defining the revised depth or type of protective surfacing.
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Fi ni shed Grade and Underground Utilities; GA

Fi ni shed grade, underground utilities, stormdrainage systemand irrigation
system status; and |ocation of underground utilities and facilities.

SD- 13 Certificates
Materials; GA
Prior to the delivery of materials, certificates of conpliance attesting
that materials neet the specified requirenments. Certified copies of the
material certificates shall include conmposition and tests to which the
mat eri al has been subj ect ed.
Manuf acturer Qualification; GA
Certificate of Insurance AA rated for a minimumone mllion dollars.

Manuf acturer's Representative; GA

The individual's nane, conpany nanme and address, and pl ayground safety
training certificate.

Substitution; GA
Techni cal representative's witten approval.
Pl ay Event Modifications; GA
Manuf acturer's witten approval .
Child Safety and Accessibility Evaluation; GA
Record of neasurenments and findings by the certified playground safety
i nspector. Verification the installed play events and equi prent neet
manuf acturer's recommendati ons and paragraph CH LD SAFETY AND ACCESSI BI LI TY
STANDARDS
SD- 14 Sanpl es
Col or; GA
Two color charts displaying the colors and finishes.
SD-19 Qperation and Mi ntenance Manual s
Mai nt enance | nstruction; GA
Two bound copies of the manufacturer's operation and nmai nt enance nanual s.

Spare Parts; GA

Furni sh manufacturer supplied spare parts.
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1.5 DELI VERY, STORAGE, AND HANDLI NG

A delivery schedul e shall be provided at |east 10 cal endar days prior to
the first day of delivery. Equipnment shall be delivered, handl ed, and
stored in accordance with the nanufacturer's reconmmendati ons. The storage
area shall be as designated. The nmaterials shall be stored in a dry,
covered area until installed.

1.6 EQUI PVENT | DENTI FI CATI ON

Pl ayground equi pment shall be identified with attached and durabl e | abe
stating the age-group that the equipnent is designed to accommpdate. There
shal | be permanent WARNI NG | abel s and manufacturer's identification |abels,
ASTM F 1487.

1.7 I NSPECTI ON

Pl ayground equi pment shall be inspected upon arrival at the job site for
neeti ng age-appropriate requirenents for the age-group that the equi prent
is designated to accommpdat e and specified quality in accordance with

par agr aphs MATERI ALS and CONFI GURATI ON.  Prohi bited or unacceptabl e

equi pnment shall be renoved fromthe job site.

1.8 PROHI BI TED EQUI PMENT

Equi pnent that does not neet the Arnmy's devel opnental play program

requi renents and are prohi bited on outdoor play areas include the
followi ng: chain balance beans; rotating equipnment, such as
nmerry-go-rounds, log rolls, whirls and may poles; fulcrumseesaws (teeter
totters); spring rocking equi pnent intended for standing; aninal figure
sSWi ngs; rope swings; multiple occupancy sw ngs; sw nging exercise and
trapeze bars; swinging platforns; tire clinbers; sw nging dual exercise
rings; roller slides; tranpolines; sw nging gates or doors; and new or used
vehicle tires. Play houses or enclosures nade of horizontal posts or bars
wi th space between them Wod conmponents treated with creosote,

pent achl orophenol, and tributyl tin oxide. Wod conmponents coated with a
finish contai ning pesticide.

1.9 AGE GROUPS

Pl ay areas are designed to provide challenging play activities by age
group. Playground equi prent shall be designed to be age appropriate for
the age group designated to use it. There is no anthroponetric or fal
attenuation significance to the discrepancy for the school -age age group
bet ween paragraph PLAYGROUND AREAS OTHER THAN CHI LD DEVELOPMENT CENTERS and
par agraph CH LD DEVELOPMENT CENTERS as descri bed below. The Arny age
groups are defined as foll ows:

1.9.1 Pl ayground Areas
The age groups acconmpdated at these areas range fromless than 12 nonths
t hrough 12 years of age defined as the followi ng: infant age group (Il ess

than 12 nmonths); pre-toddler age group (12 through 24 nonths); conposite
t oddl er/ pre-school age group (2 through 5 years of age); school -age age
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group (5 through 9 years of age); and pre-teen age group (9 through 12
years of age). A nulti-age playground consists of the follow ng age
groups: infant, pre-toddler, and conposite toddl er/pre-school age groups.

.10 MANUFACTURER QUALI FI CATI ON

Pl ay events and equi pnent simlar to those furnished shall have been
installed in a mninmum 10 sites and been in successful service for a
m ni mum 5 year cal endar period. The manufacturer shall provide a
Certificate of Insurance AArated for a mnimumone nmllion dollars
covering both product and general liability.

11 | NSTALLER QUALI FI CATI ON

The installer shall be certified by the nanufacturer for training and
experience installing the play events and equi pnent.

.12 WARRANTY

Furni shed play events and equi pnent shall have a mninmum 1 cal endar year
cal endar period warranty.

.13 TECHNI CAL REPRESENTATI VE

.13.1 Pl ayground Areas

The technical representative for outdoor play areas shall be the
Contracting O ficer or Contracting Officer's Representative. The design of
t hese outdoor play areas shall be based on the play program and the age
groups to be accommpdated as determined by the play area conmittee.

.14 MANUFACTURER S REPRESENTATI VE

The manufacturer's certified playground safety inspector or the

manuf acturer's designated certified playground safety representative shal
supervise the installation and adjustnent of the play events and equi prment
to verify the installation neets the requirenents of the manufacturer, this
specification, and paragraph CH LD SAFETY AND ACCESSI Bl LI TY STANDARDS

PART 2 PRODUCTS

2.

2.

1 PLAY EQUI PMENT GENERAL SPECI FI CAlI TONS
1.1 Mat eri al

Al materials shall be structurally sound and suitable for safe play.
Durability shall be insured on all steel parts by the use of tine tested
coatings such as zinc plating, powder coating, P.V.C coating, zinc-nicke
pl anting, etc.

.1.2 Bolt |inks/double clevis

Bolt |inks shall be steel forging with a zinc-nickel finish and equi pped
with a pinned-hex limted thread bolt. The double clevis shall be stee
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East Grand Forks, Phase 1 Levees EG-PH1

casting. Fasteners are a hex head limted thread bolt and a hex-pin limted
thread bolt.

2.1.3 P.V.C. Coatings

Al netal conponents to be P.V.C coated (or Tender Tuff-coated) shall be
t horoughly cl eaned, prined with a clear acrylic thernmo setting solution
then shall be preheated prior to dipping in U V. stabilized, liquid poly
vinyl chloride, and either oven cured or salt cured. The finished coating
shal | be approximately .080" thick + .020", and have a matte finish.

2.1. 4 Pol yest er Powder Coati ng

Al netal conponents to be powder coated shall be free of excess weld and
spatter. Parts shall then be thoroughly cleaned in a 6 stage pre-treatnent
systemthen thoroughly dried. Powder coating shall be electrostatically
appl i ed and oven cured. Average thickness shall be 4 MIs.

2.1.5 Rot ationally Ml der Poly Parts

These parts shall be nolded of a linear |ow density polyethylene that is
U V. and color stabilized. Rotationally nol ded products shall neet or
exceed tensile strength of 2700 psi per ASTM D 368.

2.1.6 Per nal ene

These parts shall be conpression nolded, 3% thick, high density
pol yet hyl ene that has been specially fornmulated for optimumU. V. stability
and col or retention.

2.2 PLAYSTRUCURE
2.2.1 Al um num Post s

Posts shall be constructed of extruded seam ess al um num t ubi ng. Posts
shall have a 5" outside dianmeter. Post shall be a mninum of 42" above the
deck height for proper height of walls to neet CPSC guideline. Al posts
shal | be powder coated as specified. Al posts shall have a "finish grade
mar ker" positioned on the post identifying the bury line for correct
installation. Top caps for posts shall be al um num di e-casting for
durability rather than plastic, which can be broken. Al caps shall be
factory installed and secured in place. A nolded | owdensity pol yethyl ene
cap shall be pressed onto the bottomends of the post to increase the
footing area. Al clanps shall be die cast with a 369.1 all oy.

2.2.2 Decks

Al'l Tender Decks or equal, shall be of nodul ar design and have holes on the
standi ng surface. Decks shall be manufactured froma single piece of |ow
carbon 12-gauge sheet steel. The sheet shall be perforated then flanged
fornmed and reinforced as necessary to insure structural integrity. The unit
shall then be P.V.C.-coated for a slip resistant surface. Decks shall be
designed so that all sides are flush with the outside edge of the
supporting posts for a |larger deck surface.
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2.

2.3 Transfer NMbdul e

The 16" high transfer deck shall have rounded edges, 7/8" perforations.
Steps shall be fully enclosed and have perforated treads. Handrails shal
be fabricated of steel tubing with a .120" wall thickness. Al parts shal
be Tender Tuf f - coat ed.

. 2.4 Pi pe Barrier

This full barrier shall have a top horizontal rail constructed of stee
tubing. Vertical rungs shall be solid steel bars for strength, welded to
the rails to meet CPSC guidelines for a barrier wall. The bottom nmenber
shal | be angle steel, which face nounts to the deck. After fabrication
entire unit shall be TenderTuff-coated for a non-slip, kid friendly surface.

. 2.5 Activity Panel s

Al'l panels shall be manufactured from Permal ene or equal

.2.6 Driver Panel

The Driver Panel shall include a panel and PVC-coated steering wheel

2.7 Vertical Ladders

This |l adder from ground to decks shall consist of two Pernal ene handhol d
panels and a | adder fabricated froman outer rail fornmed from steel tubing
while the rungs are wel ded at 12" center to center. The | adder and

Per mal ene handhol d panels shall attach to the face of the deck with
standard fasteners. The | adder shall be Tender Tuff-coated for a non-skid,
durabl e, and kid friendly surface.

.2.8 Doubl e Swoosh Sli de

Bedway shall be on piece and rotationally nolded for durability. This
doubl e slide provides a 49 degree slope at the top for an exhilarating
ride. 12" sidewalls at the top and a |onger exit area ensure safety. A
slide hood shall be provided.

.2.9 Sl i dewi nder

Sl i dewi nder shall be rotationally nolded and e conprised of one entrance
section, one exit section and a conbination of left or right el bow and
strai ght sections. Sections shall be attached to each other with standard
recessed fasteners. Slidew nder shall attach to 32" through72" deck

hei ghts. There shall be an exit footer nade from gal vani zed steel tubing
and a md-support shall be powder coated to match the slide color

.2.10 Fi repol es

Pol es shall be constructed of gal vani zed steel tubing. The firepole is
attached to a top pipe. The unit shall have Pernal ene handhol d panels. Unit
shal | be powder coated as specified.
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2.2.11 Loop Pol e

This event shall be constructed froma gal vani zed steel tube. The pole
shal |l be bent to 180°. 180° clinbing | oops of gal vanized steel tubing
shal |l be continuously welded to pole. The pole shall also have (2)
handgri ps of gal vani zed steel tubing. Unit shall be powder coated a
speci fi ed.

2.2.12 W ggl e Ladder

This clinmber shall consist of 4/0 zinc plated chain, with solid bar stock
steel rails, which shall be TenderTuff-coated for a kid friendly surface.
There shall be two Pernal ene handhol d panel s and be attached to the face of
t he deck, and the posts.

2.2.13 Loop Horizontal Ladder

(Single Beam) The | adder shall be fabricated froma gal vani zed steel beam
with casts 535 al um num nagnesi um end attachment brackets on wel ded
crossover supports. 1.315" O D. gal vani zed steel |oops are forned at 180°
and are continuously welded to the beam The unit is powder coated.

2.2.14 2" Horizontal Ladder Support

Unit shall be constructed simlar to the horizontal |adder utilizing 3
rungs. Units shall attach to the al um num nmagnesi um attachnent brackets.
Unit shall be powder coated as specified.

2.2.15 C atterbridge

84" or 123" length as indicated, the clatterbridge nounting plates shal
bolt to the face of the deck. The brown Tender Tuff-coated clatterbridge

pl anks shall have a stainless steel insert. Munting plates and
clatterbridge planks shall connect with connecting plates, oilite bushings
and standard fasteners. Rails with welded steel clanps at both ends shal
be a one piece unit with the tip beam a gal vani zed steel tube supporting a
gal vani zed tube frame below. Trails shall be powder coated to a specified
col or.

2.2.16 Belt Bridge
The flush fitting belt shall be secured by a post-nounted frane and a
adj ustabl e cross bar at each end. This conponent shall utilize the sane
handrails and finish as the clatterbridge.

2.2.17 Chi nni ng Bar

The chinning bar shall consist of a TenderTuff-coated rail assenbly and a
post .

2.2.18 Snake C i nmber

Mai n supports shall be forned from gal vani zed steel tubing capped at both
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ends. Loops shall be formed at an 8" radius to 160° which makes and 18"
center to center on the supports. The | oops shall be forned from gal vani zed
tubing welded to the main supports at an equal spacing. Gal vani zed stee

| egs shall incorporate a wel ded sleeve to secure the base of the clinber.
Snake clinber shall have two Permal ene handhol d panel s and be attached to
the face of the deck. Cinber is powder coated as specified.

2.2.19 Handhol d/ Leg Lift

This | oop nounted horizontally to post adds a fitness activity. The unit
shal | be Tender Tuf f - coat ed.

2.2.20 Loop Seats

Loop seats shall be a part of the teen cluster and shall be fabricated from
formed RS-20 gal vani zed steel tubing with (2) clanps continuously welded to
each end. Unit is Tender Tuf f-coat ed.

2.2.21 Belt Wng Unit

This heavy duty swing unit shall be #100051 by Landscape Structures Inc.

or equal, and be 8 or 10' height and with the nunber of seats as indicated
in the drawi ngs or specs, and shall consist of a 2 ?" O D schedule 40 stee
top beamthat is powder coated. The |legs shall be 2?" O D. gal vani zed
steel, with 3 legs at the ends of the unit. Yoke clanmps shall be sand cast
al um num al l oy and powder coated. Hardware shall be tanper proof in design
A "U' shaped bolt link shall be used for chain connections instead of "S"
hooks. Belt seats shall be a blunt face slash proof type, 2 per bay. Chains
shall be 4/0 straight |ink galvanized and if indicated in the
specifications or drawi ngs shall be Tender Tuff-coated. Full bucket seats
shal | be nol ded of black rubber with a stainless steel reinforcing plate. A
handl e cast from al um numwi th bl ack neoprene grip place over the handl e
shall attach to the seat with stainless steel rivets.

2.2.22 Ful | Bucket Seat

Ful | bucket swing seats or tot seats, shall be nolded of black rubber with
a stainless steel reinforcing plate. A handle cast fromal um numw th bl ack
neoprene grip placed over the handle shall attach to the seat with
stainless steel rivets.

2.2.23 Mol ded Bucket Seat

Thi s contour bucket swi ng seat shall be #100054 by Landscape Structures
Inc., or equal, and is nolded from durabl e pol yet hyl ene and have a
supportive high back for the physically di sadvantaged. The seat shall hand
from 2 beam swi ng hangers and the chain shall make contact and hang from4
spots on the seat.

2.3 MAI NTENANCE PROGRAM SPECI FI CATI ON FOR PLAYGROUND EQUI PMENT
As recommended by the Consunmer Product Safety Conmm ssion (CPSC), a project

speci fic Mai ntenance Manual shall be included with the play structure. The
manual shall provide infornation to establish the frequency of inspections,
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a description of preventative maintenance and repair procedures and pl ay
specific inspection report forns for each conponent part shown on the plan
It shall also include copies of the original plan, installation
instructions and parts |ist.

Sandpaper, prinmer and touch-up paints shall be supplied. Priner and paints
shall be in colors that match the structure and shall be conpatible with
the structure's powder coating. The manufacturer shall provide a chem ca

cl eaner of adequate strength to renove paint, ink and other common forns of
graffiti fromnost material s/surfaces on the structure. The nmanufacturer
shal | provide wenches or other tools needed to adjust or replace vanda
resi stant fasteners.

2.4 PLAY EQUI PMENT

Pl ay equi pnent |isted bel ow shall be furnished and installed. The

equi pnment nodel nunbers listed are for equi pment from Landscape Structures,
Inc. Equi pnent provided shall be those nodels |isted from Landscape
Structures, Inc. or approved equal. Colors will be selected by the
Contracting O ficer fromnanufacturer's standard col ors.

2.4.1 Pl ayground Layout A

Pl ayground Layout A shall be constructed at the R ver Heights Trail head and
shal | consist of the follow ng:

Quantity Model Description
3 111404B 140" Post Al um For 64" Deck
1 111404C 132" Post Al um For 56" Deck
1 111404D 124" Post Al um For 48" Deck
8 111404E 116" Post Al um For 40" Deck
1 111228A Squar e Tender deck
6 111231A Triangul ar Tender deck
1 123320A Curved Transfer Module to 40"
3 121948A Kick Plate For 8" Rise
1 115228A Driver Panel
1 116244A Pi pe Barrier
1 130390A Doubl e Swoosh Poly Slide, 64-72" Deck
1 123393B Firepole, 48" & 56" Deck
1 122913A Snake dinmber, 48"-56" Deck
1 123284B W ggl e Ladder, 40" Deck
1 119289A 84" Clatterbridge w Handrails For 24-48" Decks
1 119805A Si ngl e Beam Loop Hori zontal Ladder, 84" Length
1 111357A Chi nning Bar, 1 Al um Post
1 120902A Hand Hold / Leg Lift
1 111275A Hand Loop Assenbly
2 111276A Rai | Assenbly
1 118089A Loop Seats
1 100051D 8' Beam 4 Place, Uncoated Chn,
Glv. Legs Swing Unit
1 122792A Coated Chain For Ml ded Bucket Seat (8')
2 100053A Sl ash Proof Belt Seat
1 100054A Mol ded Bucket Seat
1 100055A Ful | Bucket Seat
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119214A Tuf f Ti nber Edger, 4' Length
100626A 30" @Gl vani zed Stake for TuffTi nber

2.4.2 Pl ayground Layout B

Pl ayground Layout B shall be constructed at the Arena Trail head and shall
consi st of the foll ow ng:

Quantity Model Description
3 111404B 140" Post Al um For 64" Deck
1 111404C 132" Post Al um For 56" Deck
1 111404D 124" Post Al um For 48" Deck
3 111404E 116" Post Al um For 40" Deck
3 111404F 108" Post Al um For 32" Deck
1 111228A Squar e Tender deck
6 111231A Triangul ar Tender deck
1 123320C Curved Transfer Mdule to 32"
4 121948A Kick Plate For 8" Rise
1 115228A Driver Panel
1 116244A Pi pe Barrier
1 123393B Firepole, 48" & 56" Deck
1 124863E SlideWnder 2 Poly Slide, 64" Deck
1 123538B Loop Pole, 48" - 56" Deck
1 116249A Vertical Ladder, 24"-32"Deck to G ound
1 123284B W ggl e Ladder, 40" Deck
1 120310A Belt Bridge, 84" for 24"-48" Decks
1 111471A Hori zontal Ladder Support, 2" Beam
1 119805A Si ngl e Beam Loop Hori zontal Ladder, 84" Length
1 111357A Chi nning Bar, 1 Al um Post
1 120902A Hand Hold / Leg Lift
1 118089A Loop Seats
1 100051D 8' Beam 4 Place, Uncoated Chn,
Glv. Legs Swing Unit
1 122792A Coated Chain For Ml ded Bucket Seat (8')
2 100053A Sl ash Proof Belt Seat
1 100054A Mol ded Bucket Seat
1 100055A Ful | Bucket Seat
119214A Tuf f Ti nber Edger, 4' Length
100626A 30" @al vani zed Stake for TuffTinber

2.4.3 Pl ayground Layout C

Sher | ock Park

Quantity Model Description
3 111404B 140" Post Al um For 64" Deck
2 111404C 132" Post Al um For 56" Deck
1 111404D 124" Post Al um For 48" Deck
7 111404E 116" Post Al um For 40" Deck
1 111228A Squar e Tender deck
5 111231A Triangul ar Tender deck
1 119646A Triangul ar Tenderdeck, Extension
1 123320A Curved Transfer Module to 40"
3 121948A Kick Plate For 8" Rise
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2.

1 115228A Driver Panel
2 116244A Pi pe Barrier
1 130390A Doubl e Swoosh Poly Slide, 64-72" Deck
1 123393B Firepole, 48" & 56" Deck
1 123538B Loop Pole, 48" - 56" Deck
1 123284B W ggl e Ladder, 40" Deck
1 119289A 84" Clatterbridge w Handrails For 24-48" Decks
1 119806A Si ngl e Beam Loop Horiz. Ladder, 123" Length
1 111357A Chi nning Bar, 1 Al um Post
1 120902A Hand Hold / Leg Lift, Coated Brown
1 111275A Hand Loop Assenbly
2 111276A Rai | Assenbly
1 118089A Loop Seats
1 100051D 8' Beam 4 Place, Uncoated Chn,
Glv. Legs Swing Unit

1 122792A Coated Chain For Ml ded Bucket Seat (8')
2 100053A Sl ash Proof Belt Seat
1 100054A Mol ded Bucket Seat
1 100055A Ful | Bucket Seat

119214A Tuf f Ti nber Edger, 4' Length

100626A 30" @al vani zed Stake for TuffTinber

4.4 Manuf act urer Cont act
The manufacturer of the playground equi pnent listed is provided bel ow

Manuf act urer:
Landcape Structures, Inc.
601 7th Street South

Del ano, MN 55328

(800) 328-0035

(763) 972-3185 fax

Cont act :

Nancy Teel

Earl F. Andersen Conpany
(952) 884-7300

(952) 884-5619 fax

PART 3 EXECUTI ON

3.

3.

1  SITE PREPARATI ON
1.1 Fi ni shed Grade and Underground Utilities

The Contractor shall verify that finished grades are as indicated; the
snoot h gradi ng has been conpleted in accordance with Section 02300
EARTHWORK; installation of the underground utilities through the area has
been conpleted in accordance with Section 02316 EXCAVATI ON, TRENCHI NG AND
BACKFI LLI NG FOR UTI LI TIES SYSTEMS; installation of the stormdrai nage
system through the area has been conpleted in accordance with Section 02630
STORM DRAI NAGE SYSTEM  The | ocation of underground utilities and
facilities in the area of the operation shall be verified. Danmage to
underground utilities and facilities shall be repaired at the Contractor's
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expense.
3.1.2 Layout

The | ayout of the entire outdoor play area shall be staked before
excavation begins to include the following: all play event configuration
access and egress points; use zone perineters; hard surface areas and

pat hway wi dths; exterior plant naterial and planters; walls and fences; and
structures. Sufficient space shall be provided between all adjacent play
events and individual play events for play activities and circul ation
Movi ng and rotating play events shall be |ocated away fromcirculation to
prevent collisions.

3.1.2.1 Use Zone

The use zone is defined as the area beneath and i medi ately adjacent to a
play structure or equipnent that is designated for unrestricted circulation
around equi pnent; and on whose surface it is predicted that a user would
| and when falling fromor exiting the equi pment, (paragraph CH LD SAFETY
AND ACCESSI BI LI TY STANDARDS). Al so, the use zone is associated with the
following terms; "Clear Area," and "Fall Zone". The use zone shall be free
of hard surfaces, objects or obstacles that a child could run into or fal
on top of and be injured. The use zone shall consist of protective
surfacing in accordance with the requirenents of Section 02791 PLAYGROUND
PROTECTI VE SURFACI NG. Use zone perineters shall not overlap hard surfaces.
The use zone perineter shall nmeet or exceed the requirenments of paragraph
CHI LD SAFETY AND ACCESSI BI LI TY STANDARDS. Use zone perineters shall not
overl ap except for certain play events as defined in ASTM F 1487.

3.1.2.2 Shop Draw ngs

When the use zone perineter and play event configuration conflict with the
requi renents and paragraph CH LD SAFETY AND ACCESSI BI LI TY STANDARDS, shop
drawi ngs defining corrective neasures shall be submtted to include the
following: Adjustnment to the play event with the use zone perineter; use
zone perineter overlaps; hard surface area and pathway w dths; structures;
exterior plant material and planters; walls and fences; and bare or painted
netal platformand slide bed orientation to the direct sun

3.1.3 Oientation
Bare or painted netal platforns and slide beds shall be oriented fromthe
direct sun; or shaded to reduce contact burn risk. Play events that
require orientation to adjacent play events or to neet visibility
requi renents shall be properly oriented.

3.1. 4 Cbstructi ons Bel ow G ound

When obstructions bel ow ground affect the work, shop draw ngs show ng
proposed adjustnents shall be submtted for approval.

3.2 | NSTALLATI ON

Pl ay events shall be installed according to the manufacturer's
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recomendati ons and as shown to neet the requirenents of paragraph CH LD
SAFETY AND ACCESSI BI LI TY STANDARDS

3.2.1 Pl ay Event Modification
Site nodifications of play events affect the coverage provided in paragraph
WARRANTY; therefore, play events and equi pnent shall not be nodified
wi thout the witten approval of the manufacturer

3.2.2 Wood Fi ni sh

Field applied or touch up of wood finishes shall neet the sane
specifications as finishes applied at the factory.

3.2.3 Pl astic Play Events
Pl astic and recycl ed plastic conponents shall be connected by stainless
steel hardware. The hardware shall be countersunk. Recycled plastic
nol ded as | unmber or wood-pol ynmer |unber shall be installed in accordance
with the manufacturer's recomendati ons.

3.2. 4 Foot i ngs

The top elevation of play event footings will be installed at the subbase
of the protective surfacing.

3.2.5 Mul tiple-Axis (Rotating) Swing

The nmultiple-axis (rotating) swing shall be |ocated away from ot her play
events and circulation. It shall not be attached to a conposite structure.

3.2.6 Singl e-Axis (To-Fro) Swing

The single-axis (to-fro) swing shall be |ocated on the perineter of the
outdoor play area. 1t shall not be attached to a conposite structure.

3.2.7 Slide

The required exit region clear area shall be provided in accordance with
ASTM F 1487.

3.2.8 Chain or Rope Ladder, dinber or Net dinber
A chain or rope |adder; clinber; net clinber; and simlar conponents shal
be installed in the vertical position. Angled or arch positions are not
accept ed.

3.2.9 Conposite Structure
The conposite structure use zone perineter shall be conposed of the use
zone perineters of the play events that, when joined together, conprise the

conposite structure.

3.2.10 Fal | Hei ght
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3.

3.

2.10.1 Cener al

The fall height is defined as the vertical distance between the finished
el evation of the designated play surface and the finished el evation of the
protective surfacing beneath it. For sone play events the fall height and
par agr aph PLATFORM HEI GHT are the sane. For sone play events the fall

hei ght and nmaxi num equi pnent height are the sanme. When the furni shed play
event fall height varies fromthe play event shown, shop draw ngs defining
the revised depth or type of protective surfacing to neet or exceed the
requi renents of Section 02791 PLAYGROUND PROTECTI VE SURFACI NG shal | be
provi ded.

.2.10.2 Measuring Fall Hei ght

EQUI PVENT MEASURI NG FALL HEI GHT

Conposite Structure: For a pl atform surrounded
by protective barriers,
nmeasure fromthe platform
fini shed el evati on.

For a pl atform surrounded
by guardrails, neasure from
the guardrail top elevation.

Infant Crawl Area: A maxi mum 24 inch hei ght,
nmeasured fromthe craw wall
or barrier finished el evation.

Pl ayhouse, Noncl i nbabl e: Measure fromthe designated
play surface finished el evation.

Spring Rocki ng Equi pnent: Measure fromthe seat top
el evati on.

Stationary Equi pnrent, dinbable: Measure fromthe nmaxi num
equi pnrent hei ght fi nished
el evati on.

Stationary Equi prent, Noncli nbabl e: Measure fromthe designated
play surface finished el evation.

Swi ng: Measure fromthe bottom of the
pi vot point.

.3 RESTORATI ON AND CLEAN UP

When the operation has been conpleted, the Contractor shall clean up and
protect the site. Existing areas that have been damaged fromthe operation
shall be restored to original condition at the Contractor's expense.

3.1 Cean Up
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The site and play events shall be cleaned of all nmaterials associated with
the operation. Play events and surfaces shall be cleaned of dirt, stains,
filings, and other blen shes occurring fromshi pnent and installation

G eani ng net hods and agents shall be as recomrended by the nanufacturer
Required | abeling shall be undanaged and visible in accordance with

par agr aph EQUI PMENT | DENTI FI CATI ON

3.3.2 Di sposal of Materials

Excess and waste material shall be renoved and di sposed of f Gover nment
property.

3.4 PLAYGROUND ACCEPTANCE
3.4.1 Child Safety and Accessibility Eval uation

When the protective surfacing is installed the play events and protective
surfacing shall be thoroughly inspected and neasured to verify the

pl ayground neets manufacturer's recomendations, paragraph CH LD SAFETY AND
ACCESSI BI LI TY STANDARDS, and paragraph FALL HEI GHT. The play events shal
be age appropriate for the age group using themin accordance with

par agr aph PLATFORM HElI GHT. Determ ne 1) secure anchoring; 2) all hardware
and connectors are tight; 3) all hardware and connectors require tools to

| oosen; 4) all hooks are closed; 5) head and neck entrapnent; 6) sharp

poi nts, edges, and protrusions; 7) entanglement; 8) pinch, crush, and shear
points; 9) suspended hazards; 10) all conponent holes are filled; and 11)
recycled plastic conponents used as | oad bearing structural menbers. Use
zone di stances shall be nmeasured to determne the area is free of hard
surfaces, objects or obstacles. Determ ne exceptions to use zone overl aps
occur in accordance w th paragraph USE ZONE. Play event fall height shal
be nmeasured and conpared to critical height value for thickness of
installed protective surfacing. The slide exit region shall have the
required clear zone. Play events and surfaces shall be properly oriented.
Chain, rope, net clinbers or simlar conponents shall be installed in a
vertical position. Swi ng seat clearances shall be neasured while occupied
by a naxi mum user for the age group using the equiprment. Warning |abels
and manufacturer identification |abels shall be visible in accordance with
par agraph EQUI PMENT | DENTI FI CATION. Play events that do not conply shal

be reinstalled. Fasteners, anchors, hardware and | abels that do not conply
shal |l be replaced. Ensure positive drainage for the area and the | owest

el evation of protective surfacing subgrade has been provided. A witten
report describing the results of the evaluation shall be provided.

3.4.2 Spare Parts

Standard play event and equi pnent spare parts provided by the nanufacturer
shall be furnished to the Contracting Oficer

3.4.3 Mai nt enance I nstructions
The manufacturer's operation and mai nt enance nanual describing the
recomended preventive nai ntenance, inspection frequency and techni ques,

peri odi ¢ adjustnents, lubricants, and cleaning requirenents shall be
furni shed.
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3.5 RE- | NSTALLATI ON

When re-installation is required, acconplish the following: Re-install the
product as specified. Provide new replacenent naterials supplied by the
manufacturer. Material acquisition of replacenent parts is the
responsibility of the Contractor. Danmmge caused by the failed installation
shall be repaired at the Contractor's expense.

-- End of Section --
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SECTI ON 02920
SEEDI NG, SODDI NG, AND TOPSO L
04/ 01

PART 1 GENERAL
Wherever possible, all seed shall be drilled. Oher seeding nethods are
subj ect to approval. Existing turf areas which have been damaged during
the contract operations, and which are outside of the linits designated to
be seeded, shall be restored following the requirenents in this section
at no additional cost to the Governnent.

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACRI CULTURAL MARKETI NG SERVI CE ( AMB)

ANMS- 01 (Aug 95) Federal Seed Act Regul ations Part
201

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 4972 (1995a) pH of Soils

ASTM D 5268 (1992; R 1996) Topsoil Used for
Landscapi ng Pur poses

AMERI CAN SOD PRODUCERS ASSCCI ATI ON, I NC. (ASPA)
ASPA (1988) Guideline Specifications to Sodding

M NNESCTA DEPARTMENT OF TRANSPORTATI ON ( MNDOT) St andard
Specifications for Construction (1995 EDI TI ON AND SUPPLEMENTS)

IMNDOT 3876 Seed
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with SECTI ON 01330 SUBM TTAL
PROCEDURES:
SD-01 Data

Manuf acturer's Literature; FIQO
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The Contractor shall submt nmanufacturer's literature discussing physica
characteristics, applications, guarantees, and installation of the seed,
mul ch, and fertilizer. The Contractor shall submit manufacturer's
literature for equi pnent showi ng application and installation instructions.

SD-08 Statenents
Experience for Native Grasses; FIO

The Contractor shall submit a statenent indicating that the work to
establish the turf will be supervised by an individual with a mninumof 5
years experience with establishment and restoration of native plant
comunities.

SD- 09 Reports
Soil Test; FIO

Certified reports of inspections and | aboratory tests, prepared by an

i ndependent testing agency, including analysis and interpretation of test
results. Each report shall be properly identified. Test nethods used and
conpliance with recogni zed test standards shall be descri bed.

Seed Test; FIO

The Contractor shall submt test reports for a purity and gernination test
followi ng the Association of Oficial Seed Analysts (AGCSA) rules for each
seed m xture. The test reports shall indicate the purity percentage,

germ nati on percentage, and anmount of Pure Live Seed (PLS) per bag for each
speci es.

VWater Test; FIO

Water from sources other than nunicipal water supply shall be tested for
salinity and pH

SD- 13 Certificates
Certificates of Conpliance; FIQO

Prior to the delivery of materials, certificates of conpliance attesting
that materials neet the specified requirenents. Certified copies of the
material certificates shall include the follow ng:

a. Seed. Mxture percentage, percent pure |live seed, percent
germ nation, weed seed content, and date tested.

b. Topsoil. Gadation, pH organic natter content, textural class,
sol ubl e salts.

d. Fertilizer. Chenical analysis and conposition percent.

e. Oganic Material: Conposition and source.

g. Milch: Conposition and source.

SD- 14 Sanpl es

SECTI ON 02920 Page 4



East Grand Forks, Phase 1 Levees EG-PH1

Sanpl es; FIO

Sanpl es shall be provided for the follow ng:

a. A 5 pound sanple for each source of topsoil brought from

of f-site.

b. A 2 pound sanple for each type of soil anendnent proposed for
use.

C. A 2 pound sanple for each type of nulch proposed for use.

SD- 18 Records
Quantity Check; FIO

Bag count or bul k wei ght nmeasurenents of material used conpared with area
covered to determine the application rate and quantity installed.

Mai nt enance Record; FIO

Mai nt enance work perforned, area repaired or reinstalled, diagnosis for
unsatisfactory stand of grass plants.

Seed Order for Native Grasses; FIO

Contractor shall subnit proof of seed order for native grass seed m xes as
specified within this section within 30 days of notice to proceed.

1.3  SOURCE | NSPECTI ON

The source of delivered topsoil shall be subject to inspection
1.4 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG
1.4.1 I nspection

Seed shall be inspected upon arrival at the job site for conformty to
species and quality. Seed naterials shall be delivered in manufacturer's
original, unopened containers with labels and tags intact and | egible.

Seed that is wet, noldy, or bears a test date five nonths or ol der, shal

be rejected. Oher materials shall be inspected for conpliance with
specified requirements. The followi ng shall be rejected: open soi
anmendnment containers or wet soil anmendnents; topsoil that contains slag,
cinders, stones, lunps of soil, sticks, roots, trash or other material over
a mnimm1l-1/2 inch diameter; and topsoil that contains viable plants and
plant parts. Unacceptable materials shall be removed fromthe job site.

1.4.2 St or age

Materials shall be stored on-site in areas provided by the Contractor. The
storage areas shall be nade accessible to the Contracting O ficer so that
application rates can be verified. Seed, lime, and fertilizer shall be
stored in cool, dry |locations away from contam nants. Chenical treatnent
materials shall be stored according to nanufacturer's instructions and not
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w th seed.
1.4.3 Handl i ng

Except for bulk deliveries, materials shall not be dropped or dunped from
vehi cl es.

1.4. 4 Soi | Amendnent s

Soi | amendnments shall be delivered to the site in the original, unopened
contai ners bearing the manufacturer's chemcal analysis. In lieu of

contai ners, soil amendnents nay be furnished in bulk. A chenmical analysis
shal | be provided for bulk deliveries.

PART 2 PRODUCTS
2.1 SEED

Substitutions will not be allowed without witten request and approval from
the Contracting Officer. The m xing of seed nay be done by the seed
supplier prior to delivery, or on site in the presence of the Contracting
Oficer. Seed for native grass and forbe species shall be gathered from
within 500 nmiles of the jobsite.

2.1.1 Seed Cl assification

State-certified seed of the | atest season's crop shall be provided in
original seal ed packages bearing the producer's guaranteed analysis for
m xture percentage, purity, germ nation, weed seed content, and inert
mat eri al . Label s shall be in conformance with AMS-01 and applicabl e
state seed | aws.

2.1.2 Per nranent Seed Species and M xtures
Per manent seed speci es and ni xtures shall be provided as foll ows:

1) dass 1, MDOT 60A Mdified
Turf G asses
(New MNDOT 60B, Low Mai ntenance Turf

2) Cdass 2, MNDOT 30A Modified
Upl and Grasses
(New MNDOT 30B, Urban Prairie

3) Cdass 2-W, MDOT 30A Modified with Forbs, Table F-1, NW Forbs
Upl and Grasses with Forbs
(New MNDOT 30B-WF, Table F-1, NWForbs, Urban Prairie with Forbs

4) Cass 3, MNDOT 25A Modified

Moi st Condition Grasses with Forbs
(New MNDOT 25B, Prairie Sedge Meadow)

2.1.3  Quality
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Weed seed shall be a nmaximum 1/2 of 1 percent by weight of the tota

m xture. Innocul ent shall consist of the proper bacteria applied in the
amount and manner recomended by the manufacturer to all |egunmes in the
seed m Xx.

2.2 SOD

Sod shall be nursery grown as classified in the ASPA Cuideline
Specifications to Sodding. Sod shall be 100% m neral sod. Sod grown in
peat soils will not be accepted. Sod shall consist of at |east 75%
Kentucky Blue Grass (Poa pratensis). Acceptable varieties include park
newport, glade, nugget, touch down, rugby, and parade.

2.2.1  Quality

Sod shall be nmachine cut at a uniformsoil thickness of 5/8 inch, plus or
mnus 1/4 inch, at the time of cutting. Measurenent of thickness shal
exclude top growth and thatch. Standard size sections of sod shall be
strong enough that when grasped at one end, can be picked up and handl ed
wi t hout damage. Sod shall not be harvested or transpl anted when noisture
content, either excessively dry or wet, may adversely affect its survival.
Broken pads and pads with torn or uneven ends will not be accepted. The
pi eces of sod shall not vary nore than 1/2 inch in wdth.

2.2.2 Har vesti ng
Bef ore harvesting, the turf shall be nmowed uniformy at a height of 1 to
1-1/2 inches. Sod shall be harvested, delivered and transplanted within a

period of 36 hours. Sod not transplanted within this tinme period shall not
be installed w thout the inspection and approval of the Contracting Oficer

2.2.3 Del i very
Sod Pallets shall be sprinkled with water and covered with noist burlap
straw, or other approved covering and protected from exposure to wi nd and
direct sunlight. Covering shall be such that air can circulate and heating
wi Il not devel op

2.3 TOPSO L
Topsoi|l shall be as defined in ASTM D 5268. Topsoil shall be free from
sl ag, cinders, stones, lunps of soil, sticks, roots, trash or other
material over 1-1/2 inch diameter. Topsoil shall be free fromviable
pl ants and pl ant parts.

2.4 SO L AVENDMENTS
Soi | amendments required under this contract consist of fertilizer.

2.4.1 Fertilizer

The nutrients ratio shall be 20 percent nitrogen, 20 percent phosphorus,
and 20 percent potassium Fertilizer shall be controlled rel ease
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commercial grade, free flowing, and uniformin conposition
2.5 MULCH
2.5.1 Straw Ml ch

Straw mul ch naterials shall consist of wheat, oat, or rye straw, hay,

grass, or other plants approved by the Contracting Officer. Mulch materials
shall be native to the region. The nmulch material shall be air dry,
reasonably light in color, and shall not be nusty, noldy, caked, or
otherwi se of low quality. The mulch shall be seed free or fumigated to
prevent introduction of weeds. The use of mulch that contains noxious
weeds will not be accepted. Dry mulching material which breaks and does
not bend is unacceptable. Milch shall have a consistency for placing with
conmer ci al mul ch bl owi ng equi pnent.

2.6  WATER

Water shall be the responsibility of the Contractor, unless otherw se
noted. Water shall not contain elenments toxic to plant life.

PART 3 EXECUTI ON
3.1 TURF PLANTI NG LOCATI ONS, TI MES, AND CONDI Tl ONS
3.1.1 Notification

The Contractor shall notify the Contracting O ficer 24 hours in advance of
begi nni ng seedi ng, sodding, or any changes in turf establishnent operations.

3.1. 2 Seed Locati ons

Seed shall be planted in l|ocations indicated on the drawings and as |isted
bel ow.

1) Cdass 1 - across the top of the |evee, the | evee slope on the dry
side to the construction limts on the dry side of the |levee, including
the Arena Trail head.

2) Cdass 2 - the I evee slope on the wet side of the |levee fromthe top
of the slope to the toe of the |evee.

3) Cass 2 W - fromthe toe of the levee on the wet side of the |evee
to the 820 contour on the wet side of the |evee, including at the
Murray Bridge Trail head.

4) Class 3 - Below the 820 contour on the wet side of the |evee
including at the Murray Bridge Trail head.

3.1.3 Rat es of Seedi ng

Seed shall be applied at the rates |isted bel ow

Seed Rat es

Application Rate
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Seed Rates
Seed M xture (pounds per acre)
Cass 1 100
Cass 2 60
G ass 2-W 60
Cass 3 30
3.1. 4 Seedi ng Ti ne

Seed shall be planted within the dates specified below. No finished
construction area shall be |left untopsoiled and unseeded during the w nter
nonths. When substantially conplete areas are not seeded within the
specified seeding tinmes for fall planting, a temporary w nter cover shal
be placed. Tenporary winter cover shall be oats. Rate of seeding for oats
as winter cover shall be 80 pounds per acre.

Seedi ng Ti ne

Seed M xture Spring Fal
Cass 1 April 1 to June 1 July 20 to Sept. 20
Cass 2 April 15 to July 20 Sept. 20 to Cct. 20
G ass 2-W April 15 to July 20 Sept. 20 to Cct. 20
Cass 3 April 15 to July 20 Sept. 20 to Cct. 20

.1.5 Sod Locati ons

Sod shall be placed in locations indicated and on any di sturbed areas
outside of the limts of work.

.1.6 Pl anti ng Conditions

Seedi ng and soddi ng operations shall be perforned only during periods when
beneficial results can be obtained. Wen drought, excessive noisture, or
ot her unsatisfactory conditions prevail, the work shall be stopped when
directed. When special conditions warrant a variance to the seeding and
soddi ng operations, proposed alternate tines shall be submtted for
approval .

.2 SI TE PREPARATI ON

2.1 Fi ni shed Grade and Topsoi

The Contractor shall verify that finished grades are as indicated on

drawi ngs, and the placing of topsoil, snmooth gradi ng, and conpaction

requi renents have been conpleted prior to the commencenent of the seeding
operation. Al vegetation, including live roots, shall be conpletely
renoved or treated with herbicide prior to spreading topsoil or placing sod.

. 2.2 Spr eadi ng Topsoi

Topsoi|l shall be distributed and spread uniformy to one half the thickness
shown on the plans and tilled to a depth of 2 inches into the subgrade.
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The remaining half of the topsoil shall then be placed. Surface
irregularities resulting fromtopsoiling or other operations shall be
| evel ed to prevent depressions.

3.2.2.1 Equi pnent

Topsoi|l shall be spread using a bl aded dozer having ground pressure |ess
than 4.5 psi and operating wei ght |ess than 35,000 pounds, or wth rubber
tired equi pnent having operating weight | ess than 10,000 pounds. The work
shal | be coordinated such that equi pnent for hauling the topsoil does not
travel over the topsoil in place. Areas conpacted by construction
operations shall be conpletely pulverized by tillage.

3.2.2.2 Stripped Materials.

Topsoi | obtained fromstripping operations shall be kept separate from

ot her unusabl e excavated materials, brush, litter, objectionable weeds,
roots, stones, and other materials that would interfere with planting and
mai nt enance operations. Unusable material shall be renpbved and properly
di sposed of.

3.2.3 Till age

Topsoil on slopes up to a maxi rum 3H: 1V sl ope shall be tilled to a nom na
3 inch depth by plow ng, disking, harrowing, rototilling or other approved
nmet hod. On slopes between 3H: 1V and 1:1, the soil shall be tilled to a
mnimum 2 inch depth by scarifying with heavy rakes, or other nethod.

3.2. 4 Prepared Surface

The prepared surface shall be 1 inch below the adjoining grade of any
surfaced area. New surfaces shall be blended to existing areas. The
prepared surface shall be conpleted with a light raking to renove debris.
Debris and stones over a minimum 1-1/2 inches in any dinension shall be
renoved fromthe surface. Drainage patterns shall be maintained as

i ndi cated on drawi ngs. Tolerance for prepared surfaces shall be within 1
inch of the plan elevation. The prepared surface shall be protected from
conpaction or damage by vehicular or pedestrian traffic and surface erosion

3.3  SEEDI NG
Prior to installing seed, any previously prepared surface conpacted or
damaged shall be reworked to neet the requirenents of paragraph SITE
PREPARATI ON.  Seedi ng operations shall not take place when the w nd
velocity will prevent uniformseed distribution

3.3.1 Equi pnent
Gravity feed applicators, which drop seed directly froma hopper onto the
prepared soil, shall not be used because of the difficulty in achieving

even coverage, unless otherw se approved.

3.3.2 Br oadcast Seedi ng
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3.

In areas inaccessible to drill seeding, seed shall be broadcast by hand.
Seed shall be unifornmy broadcast at the rate specified for the mix. Half
the total rate of seed application shall be sown with sower nmoving in one
direction, and the renmmi nder with sower nmoving at right angles to first
sowi ng. Seed shall be covered a maximum 1/ 4 inch depth by di sk harrow,
steel mat drag, cultipacker, or other approved device. Seed shall not be
br oadcast when wi nd speed exceeds 5 m|es per hour

.3.3 Drill Seeding

Seed shall be uniformy drilled to a depth of 1/2 to 3/4 inches at the rate
specified for the mx. Equipnment shall have drills a maxi num 6 inches

di stance apart. Row nmarkers shall be used with the drill seeder. Seed
shall be drilled in two directions, applying approxinmately half the seed in
each direction. The drilling equipnent shall be maintained with half ful

seed boxes during the seeding operations. Wen slopes exceed 1 vertical on
5 horizontal, baffle plates spaced not nore than 6 inches apart shall be
installed in the seed box.

.3.4 Hydr oseedi ng (Optional)

The hydroseedi ng operation shall apply the seed, mulch, and fertilizer

si mul taneously. The seed shall be applied at the rate indicated in the
Seed M xture Table. The fertilizer shall be applied at a rate proposed by
the Contractor and agreed to by the Contracting Oficer. The nmulch shal
be applied at a rate of about 1 ton per acre. During application, the
spray shall be directed to obtain a uniformmaterial distribution as
evidenced by a formation of a "blotter-1ike" cover, with about 5% void
area. The mulch shall pernmt percolation of water to the underlying soil
The seed nixed with water and fertilizer shall be applied within 1 hour
after adding to the tank.

.3.5 Mul chi ng

.3.5.1 Hay or Straw Ml ch

Hay or straw nulch shall be spread uniformy at the rate of 2 tons per

acre, except as nodified for native grasses. Milch shall be spread by
hand, bl ower-type nul ch spreader, or other approved nethod. Ml ching shal
be started on the wi ndward side of relatively flat areas or on the upper
part of steep slopes, and continued uniformy until the area is covered.
The mul ch shall not be bunched or clunped. Sunlight shall not be

conpl etely excluded from penetrating to the ground surface. All areas
installed with seed shall be mulched on the sane day as the seeding. Milch
shal | be anchored inmediately foll owi ng spreading.

.3.5.2 Mechani cal Anchor

Mechani cal anchor shall be a V-type-wheel |and packer; a scall oped-di sk
| and packer designed to force mulch into the soil surface; or other
sui tabl e equi pnent.

3.6 Initial Watering
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Watering shall be started inmrediately after conpleting the seeding of an
area. Water shall be applied to supplenent rainfall at a rate sufficient
to ensure noist soil conditions to a mnimum 3 inch depth. Run-off and
puddl i ng shall be prevented. Watering trucks shall not be driven over turf
areas, unless otherwi se directed by Contracting Oficer

3.3.7 Nati ve Grasses

Hay or straw nulch shall be spread uniformy at the rate of 2 tons per
acre. Areas seeded with native grasses, except slopes steeper than 3H: 1V,
shall be firmed with a roller not exceeding 90 pounds per foot roller
width. Seed drills equipped with rollers are acceptable.

3.4 SODDI NG
3.4.1 Pl acenent

Sod shall be carefully placed with the first rowlaid in a straight |ine
and subsequent rows placed parallel to and abutted tightly agai nst each
other. Sod shall be placed with staggered end joints and without
stretching or overlapping. On slope areas sodding shall be started at the
bottom of the slope. On 1:3 or steeper slopes, sod shall be laid across
the angl e of the slope and secured by tanping, pegging or other approved
nmet hods of tenporarily securing each piece. |n areas where concentrated
flow of water is expected, sod shall be laid at right angles to the flow
After the soddi ng operation has been conpleted, the edges of the sodded
area shall blend snmoothly into the surrounding area

3.4.2 Rol I ing and Watering

After conpletion of the sod placenent in each area, the Contractor shal
water the sod i mediately, and the entire area shall be lightly rolled.
The sod shall be watered to a depth sufficient such that the underside of
the sod pad and the soil imediately below the pad are thoroughly wet.

Wat ering operations shall be properly supervised to prevent run-off. The
Contractor shall arrange for an adequate water supply and all equi pnent
necessary for water application shall be supplied including all punps,
hoses, pipelines, and sprinkling equipnment until final acceptance is made.

3.5 RESTORATI ON AND CLEAN UP

| mredi ately upon conpl etion of the seeding operation in an area, the area
shal |l be protected against traffic or other use by erecting barricades,
providing signage, or as directed by Contracting Oficer. Existing turf
areas, pavenments, riprap areas and ot her project features that have been
damaged fromthe seedi ng operation shall be restored to original condition
at Contractor's expense. Excess and waste naterial shall be renmoved from
the seeded areas and shall be disposed offsite. Adjacent paved areas shal
be cl eaned.

3.6 MAI NTENANCE

3.6.1 Mai nt enance Watering
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3.

3.

The Contractor shall be responsible for watering after planting to pronote
adequate growth and devel opnment. Water shall be distributed with equi prent
that does not erode or disturb the nulch. |If the grass wilts, or if the
soi| becones crusted and desiccated during germ nation, the Contracting
Oficer may direct watering. Watering directed by the Contracting Oficer
shal |l be perfornmed within 48 hours after notice by the Contracting Oficer
to the Contractor; and shall place about 10,000 gall ons per acre.

6.2 Mowi ng

a. Bluegrass predonmi nant seed ni xes: Mw ng shall be done as needed
to maintain | awn areas at a nominal height of 3 inches until fina
acceptance, except not nore than 1/3 of the grass |eaf shall be
renoved by the initial cutting. dippings shall be renoved when
the amount of cut turf is heavy enough to danmage the turfed areas.

Seeded areas shall be nowed i Mmediately prior to final inspection

b. Native Grasses: Areas seeded with native grasses shall be nowed
during the first growing season to control pioneering weeds and
other conpetition. For the purposes of this project a weed is
defined as any plant not included in the seed nix. Mow ng should
be done before the general height is 6 to 10 i nches, or when the
weedy foliar cover reaches 50 percent of the seeded area, or when
the weed species begin to flower. The first nowi ng shall be set
at a height of 3 inches with the followi ng nowings to be set at a
height of 4 to 8 inches. Rotary, flail, or sickle bar type now ng
equi pnent i s acceptable.

6.3 Cener al Mai nt enance

Mai nt enance of the seeded areas shall include eradicating weeds, protecting
enbankments and ditches from surface erosion, naintaining erosion control
materials and mul ch, protecting installed areas fromtraffic, now ng,

wat ering, and post-fertilization. |If any portion of the surface becones
rilled, gullied, danmaged, or destroyed, that portion shall be repaired to
re-establish the area without additional cost to the government. The
Contractor shall control erosion during the maintenance period by using
ditch checks, sod swales, silt fences or other nethods until a proper stand
of turf is established.

.6.3.1 Repair or Reinstal

Unsatisfactory stand of grass plants and nulch shall be repaired or
reinstall ed, and eroded areas shall be properly filled. Milch nmateria

t hat has been renoved by wi nd or other causes shall be replaced and

secured. Maintenance shall include protecting enbanknents and ditches from
erosion and nai ntai ning erosion control materi al

.6.4 Mai nt enance Record

A record of each site visit shall be furnished, describing the naintenance
wor k perforned; areas repaired or reinstalled; and di agnosis for
unsatisfactory stand of grass plants.
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3.7 EVALUATI ON AND ACCEPTANCE

Turf establishnent after seeding shall extend for 12 nonths after

conpl etion of the seeding on the entire project, unless desired growh is
est abl i shed, and shortening the period of the Contractor's responsibility
for acceptably established areas is authorized by the Contracting
Oficer.Gass plants shall be evaluated for species and health when the
grass plants are a mininum1 i nch high

a. Bl uegrass predom nant seed ni xes. A stand of turf is
defined as a uniformstand of grass that is at least 2 inches tal
with a mininumof 100 grass plants per square foot and reasonably
free of weeds and visual inperfections as assessed by the
Contracting Oficer.

b. Native Grasses. A proper stand of turf fromthe seedi ng of
native grasses is defined as a nmininmumof 10 plants per square
foot and where no gaps larger than 6 inches in dianeter occur
anywhere in the turfed area. Only plants specified in the seed
mx table will be considered.

3.8  SURFACE EROSI ON CONTROL

Where directed, surface erosion control material shall be installed in
accordance with manufacturer's instructions. Placenent of the materia
shal | be acconplished wi thout damage to installed material and deviation to
finished grade. Wen directed by Contracting Oficer and during contract
del ays affecting the seeding operation or when a quick cover is required to
prevent surface erosion, the areas designated shall be seeded with a
tenmporary seed crop.

-- End of Section --
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SECTI ON 02930

EXTERI OR PLANTI NG
04/ 01

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NURSERY AND LANDSCAPE ASSCCI ATI ON ( ANLA)
ANLA/ ANSI  Z60. 1 (1996) Nursery Stock

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )

ANSI A300 (1995) Tree Care Operations - Trees,
Shrubs and ot her Whody Pl ant Mai nt enance

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 4972 (1995a) pH of Soils
ASTM D 5268 (1992; R1996) Topsoil Used for Landscaping
Pur poses

M NNESOTA DEPARTMENT OF TRANSPORTATI ON ( MNDOT), STANDARD
SPECI FI CATI ONS FOR CONSTRUCTI ON (1995 EDI TI ON AND SUPPLEMENTS)

MNDOT 2571 Pl ant Installation

MNDOT 3882 Mul ch

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having a "FIO' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 07 Schedul es
Plant Installation Schedul e; GA.
Pl ant installation schedule shall be submtted a m ni nrum of 30 days before

begi nning plant installation. Schedule shall specify planting season
(spring or fall), dates, locations, and plant materials to be install ed.
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SD-08 Statenents
Pl ant Establishnment Period; FIO
The period for maintaining installed plant naterial in a healthy grow ng
condition shall begin imrediately after planting and shall be in effect for
12 nonths fromthe date of acceptance of planting operations in an area.
Witten calendar time period shall be furnished for the plant establishment
peri od. When there is nmore than one plant establishnment period, the
boundari es of the planted area covered for each period shall be descri bed.
SD- 09 Reports
Percol ation Test; FIO
Test reports, prepared by an i ndependent testing agency.
SD- 18 Records
Mai nt enance Record; FI O
A record shall be furnished describing the nmaintenance work perforned, the
guantity of plant |osses, diagnosis of the plant loss, the quantity and
date of replacenents nmde, and pesticide application

1.3 SOURCE | NSPECTI ONS

The nursery or source of plant material and the source of delivered topsoi
shal | be subject to inspection

1.4 DELI VERY, STORAGE, AND HANDLI NG

1.4.1 Del i very

1.4.1.1 Plant Material Identification
Plant nmaterial shall be identified with attached, durable, waterproof
| abel s and weat her-resistant ink, stating the correct botanical plant nane
and si ze.

1.4.1.2 Protection During Delivery
Plant nmaterial shall be protected during delivery to prevent desiccation
and damage to the branches, trunk, root system or earth ball. Branches
shal |l be protected by tying-in. Exposed branches shall be covered during
transport.

1.4.1.3 Condi tioners and Anendnents
Soil conditioners and anendnents shall be delivered to the site in the
original, unopened containers bearing the manufacturer's chenical analysis

and name. In lieu of containers, soil conditioners and anendnments nay be
furnished in bulk and a certificate fromthe manufacturer indicating the
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above information shall acconpany each delivery.
1.4.1.4 Pestici de Materi al

Pesticide nmaterial shall be delivered to the site in the original, unopened
contai ners bearing legible |abels indicating the Environnental Protection
Agency (EPA) registration nunmber and the manufacturer's registered uses.

1.4.2 St or age

Plants stored on the work site shall be protected fromany drying at al
tinmes by covering the balls or roots with nmoi st sawdust, wood chi ps,
shredded bark, peat npbss, or other simlar mulching material. Plants,

i ncluding those in containers, shall be kept in a npist condition by
watering with a fine mst spray until planted.

Storage of other material shall be in designated areas. Soil amendnents
shall be stored in dry locations and away from contam nants. Chenica
treatment material shall be stored according to nanufacturer's instructions
and not with plants or other nmmterials.

1.4.3 Handl i ng

Plant material shall not be injured in handling. Cracking or breaking the
earth ball of balled and burl apped plant nmaterial shall be avoided. Plant
material shall not be handled by the trunk or stens. Materials shall not
be dropped from vehicl es.

1.5 SCHEDULE

Pl anting shall be scheduled within the dates in the Optimal Planting Date
tabl e shown on the drawi ngs. When special conditions warrant a variance to
the planting operations, proposed planting tines shall be subnitted for
approval . Planting operations shall be performed only during periods when
beneficial results can be obtai ned. Wen drought, excessive noisture,
frozen ground or other unsatisfactory conditions prevail, the work shall be
st opped when directed.

1.6 | NSPECTI ON
Pl ants shall be subject to inspection at any tine prior to planting. Plants
may be inspected at the nursery prior to shipnment, but such inspection
shal |l not be considered as acceptance. Upon request of the Contracting
O ficer, the Contractor shall acconpany the Governnent inspector to the
nursery and identify plant material to be furnished. Unacceptable nmateria
shall be pronmptly renoved fromthe job site.

PART 2 PRODUCTS

2.1 PLANT MATERI AL

2.1.1 Tree Delivery

Trees shall be delivered to the jobsite w thout wrapping (bark shall be
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visible for inspection).
2.1.2 Qality

Wel | shaped, well grown, vigorous plant material having healthy and well
branched root systens in accordance with ANLA/ ANSI Z60.1 shall be provided.
Plant material shall be provided free fromdisease, harnful insects and
i nsect eggs, sun-scald injury, disfigurenment and abrasion. Plant nmateria
shal |l be free of shock or dammge to branches, trunk, or root systens, which

may occur fromthe digging and preparation for shipnent. Plant nmateria
shal |l be well shaped, vigorous and healthy with a healthy, well branched
root system Plant nmaterial shall be checked for unauthorized substitution
and to establish nursery grown status. The plant naterial shall exhibit
typical formof branch-to-height ratio; and neet the caliper and hei ght
nmeasurenents specified. Plant material that neasures |ess than specified,
or has been pol ed, topped of f or headed back, shall be rejected.

Cont ai ner-grown plant material shall show new fibrous roots and the root
mass shall contain its shape when renoved fromthe container

2.1.3 Met hod of Shipnment to Maintain Health of Root System
2.1.3.1 Bal | ed and Burl apped (BB) Plant Materi al

Ball size and ratio shall be in accordance with ANLA/ ANSI Z60.1. The bal
shal |l be of a dianeter and depth to enconpass enough fibrous and feeding
root system necessary for the full recovery of the plant. The plant stem
or trunk shall be centered in the ball. Al roots shall be clean cut at
the ball surface. Roots shall not be pulled fromthe ground. Before

shi pment the root ball shall be dipped in gels containing nycorrhizal fung
i noculum The root ball shall be conpletely wapped with burlap or other
suitable material and securely laced with biodegradable tw ne. Plant
material with broken or cracked balls, or broken containers shall be

rej ected.

2.1.3.2 Bare- Root (BR) Plant Materi al

M ni mum root spread shall be in accordance with ANLA/ ANSI Z60.1. A well
branched root system characteristic of the species specified shall be
provi ded. Roots shall not be pulled fromthe ground. Bare-root plant
material shall be inoculated with mycorrhizal fungi during germnation in
the nursery. Before shipnment the root systemshall be dipped in gels
contai ning mycorrhizal fungi inoculum Bare-root plant material shall be
dormant. The root systemshall be protected fromdrying out.

2.1.3.3 Contai ner-Gown (C) Plant Material

Cont ai ner size shall be in accordance with ANLA/ ANSI 7Z60.1. Plant materia
shall be grown in a container over a duration of time for new fibrous roots
to have devel oped and for the root nass to retain its shape and hold

t oget her when renoved fromthe container. Container-grown plant materia
shal | be inoculated with nycorrhizal fungi during germnation in the
nursery. Before shipnment the root systemshall be dipped in gels

contai ning mycorrhizal fungi inoculum The container shall be sufficiently
rigid to hold ball shape and protect root mass during shipping.
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2.

2.

2.

1.4 G owth of Trunk and Crown
1.4.1 Deci duous Trees

A height to caliper relationship shall be provided in accordance with

ANLA/ ANSI Z60. 1. Height of branching shall bear a relationship to the size
and species of tree specified and with the crown in good bal ance with the
trunk. The trees shall not be "poled" or the | eader renoved.

a. Single stem The trunk shall be reasonably strai ght and
symretrical with crown and have a persistent main | eader

b. Milti-stem Al countable stens, in aggregate, shall average the
size specified. To be considered a stem there shall be no
di vision of the trunk which branches nore than 6 inches from
ground | evel

.1.4.2 Deci duous Shr ubs

Deci duous shrubs shall have the hei ght and nunber of primary stens
recommended by ANLA/ ANSI Z60.1. Acceptable plant material shall be well
shaped, with sufficient well-spaced side branches, and recognized by the
trade as typical for the species grown in the region of the project.

.1.4.3 Coni f erous Evergreen Plant Materi al

Coni ferous Evergreen plant material shall have the height-to-spread ratio
recommended by ANLA/ ANSI Z60.1. The coniferous evergreen trees shall not
be "pol ed" or the | eader renoved. The | eader shall be whol e and unpruned,
i ncluding the tip.

.1.4.4 Ground Cover and Vine Plant Materi al

Ground cover and vine plant nmaterial shall have the m ni num nunber of
runners and | ength of runner recomended by ANLA/ ANSI Z60.1. Pl ant
materi al shall have heavy, well devel oped and bal anced crown w th vigorous,
wel | devel oped root system and shall be furnished in containers.

.2 TOPSAOL

Topsoi|l shall be as defined in ASTM D 5268. When avail abl e, the topsoi
shal |l be the existing surface soil stripped and stockpiled onsite in
accordance with SECTI ON 02300: EARTHWORK. When additional topsoil is

requi red beyond the avail able topsoil fromthe stripping operation, topsoi
shal | be delivered and anended as recommended by the soil test for the
plant material specified. Topsoil shall be free fromslag, cinders,

stones, lunps of soil, sticks, roots, trash or other naterial over a
mnimm 1-1/2 inch dianeter. Topsoil shall be free fromviable plants and
pl ant parts.

3 MJLCH
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Mul ch shall be shredded hardwood nul ch in accordance with MNDOT 3882, Type
6 nodi fied. Mulch shall be free fromweeds, nmold, and other del eterious
materials. Rotted manure and recycled nul ch including conpost, plastics,
or pine needles is not acceptable.

PART 3 EXECUTI ON
3.1 PROTECTI ON OF EXI STI NG VEGETATI ON

If turf areas have been established prior to planting operations, the
surrounding turf shall be covered before excavations are nmade in a nmanner
that will protect turf areas. Existing trees, shrubbery, and beds that are
to be preserved shall be protected in accordance with the approved

Envi ronnental Protection Plan and SECTI ON 01000: GENERAL.

3.2 PERCOLATI ON TEST

Test for percolation shall be done to determ ne positive drai nage of plant
pits and beds. A positive percolation shall consist of a minimum 1l inch per
3 hours. If a negative percolation test occurs, no planting shall be
continued in the area represented by the test until changes are directed by
the Contracting O ficer.

3.3 SI TE PREPARATI ON

The Contractor shall verify that finished grades are as indicated on

drawi ngs, and that the placing of topsoil, the snooth grading, and the

conpaction requi renments have been conpleted in accordance with SECTI ON 02300
EARTHWORK, prior to the commencenent of the planting operation. The

| ocation of underground utilities and facilities in the area of the

pl anti ng operation shall be verified. Damage to underground utilities and

facilities shall be repaired at the Contractor's expense.

3.3.1 Layout

Tree locations and bed outlines shall be staked by the Contractor on the
project site and approved by the Contracting O ficer before any plant pits or
beds are dug.

3.4 | NSTALLATI ON
3.4.1 Setting Plant Materi al

Plant material shall be set plunb and held in position until sufficient

soi|l has been firmy placed around root systemor ball. Balled and

bur| apped and contai ner grown plants shall be handl ed and noved only by the
ball or container. Plastic wap and netal baskets shall be conpletely
renoved before the placenment of backfill. Container grown stock shall be
renoved from containers wthout damagi ng pl ant or root systens. After
centering the plant in pit, all ropes secured to the trunk shall be renpved
and burlap opened on top 1/3 of the root ball

3.4.2 Backfill Soil M xture
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The backfill soil mxture may be a nix of topsoil and soil amendnents
suitable for the plant naterial specified. Wen practical, the excavated
soil fromthe plant pit that is not anended provides the best backfill and

shal | be used. Mycorrhizal fungi inoculumshall be added as reconmended by
the manufacturer of the plant material specified.

3.4.3 Backfill Procedure

Prior to backfilling, all netal, wood, synthetic products, or treated
burl ap devices shall be renpbved fromthe ball or root system avoiding
damage to the root system The backfill procedure shall renbve air pockets
fromaround the root system Plant pits and plant beds shall be watered

i mediately after backfilling, until conpletely saturated.

3.4.4 St aki ng and QGuyi ng

Staking will be required when trees are unstable or will not remain set due
to their size, shape, or exposure to high wind velocity. Trees that are
st aked and guyed shall be conpl eted as shown on the draw ngs.

3.5 FI NI SHI NG
3.5.1 Pl aci ng Mul ch

Care shall be taken to avoid contanminating the nmulch with the planting
soil. Milch shall be kept out of the crowns of shrubs, ground cover, and
vines and shall be kept off buildings, sidewal ks and other facilities.

3.5.2 Pruni ng

New plant naterial shall be pruned in accordance with recommended dates for
each species in the foll owi ng manner: prune dead and broken branches, cross
branches, weak branches, and for shape. Typical growth habit of individua
plants shall be retained with as nuch height and spread as is practicable.
The pruning of trees shall be in accordance with ANSI A300. C ean cuts
shall be nade flush with the parent trunk. |nproper cuts, stubs, dead and
br oken branches shall be renoved. "Headback" cuts at right angles to the
line of growth will not be permitted. Trees shall not be poled or the

| eader renmoved, nor shall the | eader be pruned or "topped of f". Tri mm ng
shal | be di sposed of as specified for clearing and grubbing debris in

SECI ON 01000: GENERAL

3.6 MAI NTENANCE DURI NG PLANTI NG OPERATI ON
Installed plant naterial shall be maintained in a healthy grow ng
condition. Maintenance operations shall begin i mediately after each plant
is installed to prevent desiccation and shall continue until the plant
est abl i shnent period comrences. |Installed areas shall be kept free of
weeds, grass, and other undesired vegetation. The nmintenance includes
mai ntai ni ng the mulch, watering, and adjusting settling.

3.7 RESTORATI ON AND CLEAN UP

Turf areas, pavenents and facilities that have been damaged fromthe
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pl anti ng operation shall be restored to original condition at the
Contractor's expense. Excess and waste material shall be renpbved fromthe
installed area and shall be disposed offsite. Adjacent paved areas shal
be cl eared.

3.8 PLANT ESTABLI SHVENT PERI CD
3.8.1 Commencenent

The period for maintaining installed plant naterial in a healthy grow ng
condition shall begin imrediately after planting and shall be in effect for
12 nonths fromthe date of acceptance of planting operations in an area.
Witten calendar time period shall be furnished for the plant establishment
period. Wen there is nore than one plant establishnent period, the
boundari es of the planted area covered for each period shall be descri bed.
The plant establishnent period shall be coordinated with SECTI ON 02920:
SEEDI NG SODDI NG, AND TOPSO L. The plant establishnent period shall be
nodi fied for separate conpletion dates for areas. WMiintenance of seeded
and sodded areas and of plants shall be in accordance with SECTI ON. 02935:
EXTERI OR PLANT MATERI AL MAI NTENANCE

3.8.2 Mai nt enance During Establishment Period

Mai nt enance of plant material shall include straightening plant material
strai ghteni ng stakes; tightening guying naterial; correcting girdling;
suppl enenting nul ch; pruning dead or broken branch tips; maintaining plant
material |abels; watering; eradicating weeds, insects and di sease;
post-fertilization; and renoving and repl aci ng unhealthy plants.

3.8.2.1 Watering Plant Materia

The plant material shall be watered as necessary to prevent desiccation and
to maintain an adequate supply of nmoisture within the root zone. All

wat ering shall be done in a manner which will provide uniform coverage but
which will not cause erosion or damage to the finished surface. Water shal
not be applied with a force sufficient to displace nmulch and shall not be
applied at such a rate that it cannot be absorbed by the mulch and pl ants.

3.8.2.2 Weedi ng

Grass and weeds in the installed areas shall not be allowed to reach a
maxi mum 3 i nches hei ght before being conpletely renoved, including the root
system

3.8.3 Unheal thy Plant Materi al

A tree shall be considered unhealthy or dead when the nmain | eader has died
back, or up to a maxi num 25 percent of the crown has died. A shrub shal

be consi dered unheal thy or dead when up to a maxi num 25 percent of the
plant has died. This condition shall be determ ned by scraping on a branch

an area 1/16 inch square, nmaxinmum to determine if there is a green canbium
| ayer bel ow the bark. The Contractor shall deternine the cause for

unheal thy plant material and shall provide reconmendati ons for replacenent.
Unheal thy or dead plant nmaterial shall be renpbved i mediately and shall be
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repl aced as soon as seasonal conditions permt.

-- End of Section --
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SECTI ON 02935

EXTERI OR PLANT MATERI AL MAI NTENANCE
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI A300 (1995) Tree Care Operations - Trees,
Shrubs and ot her Whody Pl ant Mai nt enance

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 602 (1995a) Agricultural Limng Materials
ASTM D 4972 (1995a) pH of Soils
ASTM D 5883 (1996) Use of Rotary Kiln Produced

Expanded Shale, Clay or Slate (ESCS) as a
M neral Anendnent in Topsoil Used for
Landscapi ng and Rel at ed Purposes

M NNESOTA DEPARTMENT OF TRANSPORTATI ON ( MNDOT), STANDARD
SPECI FI CATI ONS FOR CONSTRUCTI ON (1995 EDI TI ON AND SUPPLEMENTS)

MNDOT 2571 Pl ant Installation

MNDOT 3882 Mul ch

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having a "GA" designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCOCEDURES:

SD-08 Statenents
Wrk Plan and Schedul e; GA

Contractor's work plan and schedul e.

SECTI ON 02935 Page 3



East Grand Forks, Phase 1 Levees EG-PH1

Mai nt enance Record; GA
Contractor's record of each site visit.
Contractor's record of each site visit; FIO
SD- 09 Reports
Soil Test; GA. Percolation Test; GA
Certified reports of inspections and | aboratory tests, prepared by an
i ndependent testing agency, including analysis and interpretation of test
results. Each report shall be properly identified. Test nethods used and
conpliance with recogni zed test standards shall be descri bed.
1.3 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG
1.3.1 Del i very Schedul e

A delivery schedul e shall be provided at |east 10 cal endar days prior to
the first day of delivery.

1.3.2 St or age
Materials shall be stored in designated areas. Line and fertilizer shal
be stored in cool, dry locations away from contam nants. Chenica
treatment material shall be stored according to nanufacturer's instructions
and not with seeding operation nmaterials.

1.3.3 Handl i ng

Except for bulk deliveries, materials shall not be dropped or dunped from
vehi cl es.

PART 2 PRODUCTS

2.1 MULCH
Mul ch shall be shredded hard wood mul ch per MNDOT 3882, Type 6 nodifi ed.
Mul ch shall be free fromweeds, nold, and other deleterious materials.
Mul ch materials shall be native to the region. Rotted manure shall not be
used.

2.2 WATER
Water shall be the responsibility of the Contractor.

PART 3 EXECUTI ON

3.1 MULCHI NG

Mul ch shall be m xed and applied in accordance with the manufacturer's
reconmendat i ons.
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3.2 WATERI NG
Water to supplerment rainfall shall be applied at a rate sufficient to
ensure plant growmh. Run-off and puddling shall be prevented. Watering

trucks shall not be driven over turf areas, unless otherw se directed.
Watering of other adjacent areas or plant naterial shall be prevented.

3.3 GENERAL MAI NTENANCE REQUI REMENTS
3.3.1 Mai nt enance Record
A record of each site visit shall be furnished, descri bing:
a. Maintenance work perforned.
b. Areas repaired or reinstalled.
c. Diagnosis for unsatisfactory stand of grass.

d. Diagnosis for unsatisfactory stand of plant material in planting
bed.

e. Condition of trees.
f. Condition of shrubs.
g. Quantity and diagnosis of plant |oss.
h. Irrigation of system
3.4 GRASS PLANT QUALI TY

Grass plants shall be evaluated for species and health when the grass
plants are a minimum 2 inches high. The living grass area shall be

mai ntained to be uniformin color and | eaf texture; and free from weeds and
ot her undesirable growh. The living grass area shall be relatively free of
t hat ch, di seases, nenatodes, soil-borne insects, weeds or undesirable

pl ants, stones larger than 1 inch in dianeter, woody plant roots, and other
materials detrinental to a healthy stand of grass plants. Broadl eaf weeds
and patches of foreign grasses shall be a maxi num 2 percent of the tota

ar ea.

3.4.1 Lawn Area
A satisfactory stand of grass plants for a |lawn area shall be a mni num
100 grass plants per square foot. Bare spots shall be a maxi num 6 inches
square. The total bare spots shall be a naxi mum 2 percent of the total area.
3.4.2 Field Area
A satisfactory stand of grass plants for a field area shall be a m ni num

10 grass plants per square foot. The total bare spots shall not exceed 2
percent of the total seeded area.
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3.5 LAWN AND FI ELD AREAS MAI NTENANCE
3.5.1 Mowi ng

Seeded and sodded areas shall be nowed throughout the grow ng season to
neet the requirenments of paragraph GRASS PLANT QUALITY. Cutting height
shal | be adjusted according to type of grass. Mw ng schedule shall be
coordinated with the Contracting O ficer. Frequency of now ng shall be
adjusted so that no nore than 1/4 of the leaf length is renmoved during a
cutting.

3.5.1.1 Lawn Areas

Lawn areas shall be nowed to a mnimum 2-inch height when the turf is a
maxi mum 3-i nches high. Renove clippings when the anobunt cut prevents
sunlight fromreaching the ground surface

3.6 PLANT MATERI AL QUALITY
3.6.1 CGeneral Requirenents

Plant material shall be identified as native to the region of the site or
as a specinmen. Plant material shall be maintained as well shaped, well
grown, vigorous plant material having healthy root systens. The plant
materi al shall be maintained as free from di sease, harnful insects and

i nsect eggs, sun-scald injury, disfigurenment and abrasion. Plant nmateria
shal |l be free of shock or dammge to branches, trunk, or root systens. Plant
quality is determned by the growing conditions; climate and mcroclimte
of the site for maintaining a healthy root system and growth of the trunk
and crown as foll ows.

3.6.2 G owth of Trunk and Crown

3.6.2.1 Deci duous Trees
Deci duous tree height to caliper relationship shall be maintai ned. Hei ght
of branching shall bear a relationship to the size and species of the tree
and with the crown in good balance with the trunk. The trees shall not be

"pol ed" or the | eader renoved.

a. Single stem The trunk shall be reasonably straight and
symretrical with crown and have a persistent main | eader

b. Multi-stem To be considered a stem there shall be no division
of the trunk which branches nore than 6 inches fromground | evel

c. Specinen: The tree shall be well branched and pruned naturally
according to the species. The formof growth desired, which nmay
not be in accordance with natural growh habit, shall be indicated.
3.6.2.2 Deci duous Shrubs
Deci duous shrub height to nunber of prinary stens shall be maintained.

Shrubs shall be maintained as well shaped, with sufficient well-spaced side
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branches, and recogni zed by the trade as typical for the species grown in
the region of the site

3.6.2.3 Coni ferous Evergreen Plant Materi al
Coni ferous evergreen plant material height-to-spread ratio shall be
mai nt ai ned. The coni ferous evergreen trees shall not be "poled" or the
| eader renmoved. The plant material shall be naintained to be well shaped
and trinmed to forma symetrical and tightly knit plant. The form of
grow h desired shall be indicated.

3.6.2.4 Br oadl eaf Evergreen Plant Materi al
Br oadl eaf evergreen plant material height-to-spread ratio shall be
mai ntai ned. The plant nmaterial shall be shaped to be recognized by the
trade as typical for the variety grown in the region of the site.

3.6.2.5 Ground Cover and Vine Plant Material
Ground cover and vine plant naterial shall be nmaintained to have a heavy,
wel | devel oped, and bal anced crown with vigorous, well devel oped root
system

3.7 SHRUB AND HEDGE MAI NTENANCE

3.7. 1 Tri mm ng and Pruning
Trimm ng shall be perforned to ensure the foll ow ng:

a. Safety.
b. Quality (size, height, and shape).

c. Health (renoving broken, diseased branches).

d. Rejuvenation (renoving one third to one half of the ol der
stems or branches).

e. Visibility (signs, building entrances, notorist line of sight).

Shrubs shall be pruned to the requirements of paragraph PLANT MATERI AL
QUALI TY. Pruning shall be acconplished by trained and experienced
personnel in accordance with ANSI A300. The typical growth habit of
i ndi vidual plant material or the thene shape of the hedge shall be
retained. Cean cuts shall be nade flush with the parent trunk. | nproper
cuts, stubs, dead and broken branches shall be renoved.

3.7.2 Irrigation of Shrubs and Hedges
Run-of f, puddling and wilting shall be prevented.

3.7.3 Shrub Fertilization Program

A regul ar programof fertilization shall be established to include a fal
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feeding to neet the requirenents of paragraph PLANT MATERI AL QUALITY. Use
i ndustry standards for foliage and root fertilizing the plant nateria
i nventori ed.
3.8 TREE MAI NTENANCE
3.8.1 Trimm ng and Pruning of Trees
Trimm ng shall be perforned to ensure the foll ow ng:
a. Safety.
b. Quality (size, height).

c. Health (renoving broken, diseased wood branches).

d. Rejuvenation (renoving one third to one half of the older stens or
branches).

e. Visibility (signs, building entrances, notorist line of sight).

Trees shall be pruned to neet the requirenents of paragraph PLANT MATERI AL
QUALI TY. Pruning shall be acconplished by trained and experienced
personnel in accordance with ANSI A300. The typical growth habit of

i ndi vidual plant material shall be retained. Cean cuts shall be nmde

flush with the parent trunk. | mproper cuts, stubs, dead and broken
branches shall be renoved. "Headback" cuts at right angles to the line of
growmth will not be permitted. Trees shall not be poled or the | eader

renoved, nor shall the | eader be pruned or "topped off".
3.8.2 Irrigation of Trees

Run-of f, puddling and wilting shall be prevented.
3.8.3 Unheal thy Plant Materi al

A tree shall be considered unhealthy or dead when the nmain | eader has died
back, or up to a maxi num 25 percent of the crown has died. A shrub shall be
consi dered unheal thy or dead when up to a maxi num 25 percent of the plant
has died. This condition shall be deternm ned by scraping on a branch an

area 1/16 inch square, maximum to determne if there is a green cambi um

| ayer bel ow the bark. The Contractor shall deternine the cause for

unheal thy plant material and shall provide reconmendati ons for replacenent.
Unheal thy or dead plant material shall be renbved i mediately.

3.9 RESTORATI ON AND CLEAN UP

3.9.1 Restoration
Existing turf areas, pavenents, and facilities that have been damaged from
t he mai ntenance operations shall be restored to original condition at

Contractor's expense.

3.9.2 Cean Up
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Excess and waste material shall be renoved fromthe nmaintenance areas and
di spose of f site. Adjacent paved areas shall be cleaned as detern ned by
the Contracting O ficer.

3.10 CLEANI NG OF PAVED AREAS
Grass, weeds, |eaves, and debris from nowi ng, clipping, and pruning shal
be renpbved i medi ately. Excess and waste material shall be renpved from
paved areas and di sposed off site. Debris, |eaves shall be renoved weekly.

-- End of Section --
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